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PREFACE. 


Tlie  present  edition  ot  Hamblin  Smith’s  Arithmetic  is 
not  simply  a reprint  of  tlie  English,  work.  Several 
articles  have  been  introduced  with  a view  of  makiim  the 

o 

book  more  useful  and  complete.  Some  of  these  will  be 

* 

found  on  pages  33-40,  45,  48,  64,  92-95,  115.  From 
Simple  Interest  to  tlie  end,  the  work  has  been  almost 
altogether  re-written.  In  the  Plnglish  edition,  the  treat- 
ment of  the  subjects  in.  this  part  of  the  book  was  too 
simple  for  our  Canadian  Schools.  In  this  edition,  the 
important  subjects  of  Discount,  Stocks  and  Shares, 
Exchange,  &c.,  have  been  treated  at  greater  length  than  in 
the  ordinary  text  books  on  Arithmetic.  ' Some  important 
articles  of  a practical  business  nature  have  been  intro- 
duced ; amongst  these  are  Equation  of  Accounts  and 
Partnership  Settlements.  While  the  scientific  charactei 
of  the  work  has  been  j^reserved,  special  care  has  been 
taken  to  adapt  it  to  the  wants  of  the  business  community. 

Examination  Papers  liave  been  added  to  each  chapter. 
These  have  been  carefully  selected  with  a view  of  securing 
variety  and  avoiding  sameness.  They  are  designed  to 
stimulate  the  student  to  think  for  himself,  and  to  assist 
him  in  preparing  for  the  different  official  examinations. 
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PREFACE. 


In  order  to  render  the  work  as  complete  as  possible, 
an  Appendix  has  been  added  in  which  the  subjects  of 
Interest,  Discount,  Equation  of  Payments,  and  Annuities 
have  been  treated  algebraically,  and  in  a manner  which, 
it  is  hoped,  will  commend  itself  to  the  student.  A method 
of  finding  the  Cube  Poot  by  substitution  in  a simple  and 
easily- remembei’ed  formula  is  also  given. 

Toronto,  1890, 
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ARITHMETIC. 


1.  Ois.  the  Method  of  Representing  Numbers 

by  Figures. 


1.  Arithmetic  is  tl\e  science  which  teaches  the  nse 
of  immhers. 

2.  The  nuiubcjr  tme,  of  unity,  is  taken  as  the  founda- 
tion of  all  numbers,  and  all  other  numbers  a?’e  derived 
from  it  by  the  process  of  addition. 

Thus  : 

Tioo  is  the  number  that  results  from  adding  one  to  one; 
Three  is  the  number  that  results  from  adding  one  to  two ; 
Four  is  the  number  that  results  from  adding  one  to  three; 

and  so  on. 

3.  ]*>y  means  of  tlu;  symbols  or  ligur(^s 

1 2 3 4 f)  G 7 8 9, 

called  the  mine  significant  digits,  together  with  the 
symbol  or  figure  0,  called  zero,  we  can  represent  num- 
bers of  any  magnitude. 

4.  First,  each  of  the  significant  digits,  standing  by 
itself,  represents  a number  greater  hy  one  than  the 
number  represented  by  the  digit  that  immediately  pre- 
cedes it  in  the  list  of  digits. 

Thus  7 represents  a number  greater  l)y  one  than  the 
number  i-epresented  by  G. 
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IlEPRESEKTATION  OF 


6.  The  symbol  +,  read  Plus,  is  used  to  denote  the 
operation  of  Addition. 

The  symbol  = stands  for  the  words  “is  equal  to  ' or 
“the  result  is.” 

Since 

2 = l-f-l,  where  unity  is  written  twice. 

3 = 2 -f  1 = 1 + 1+1,  where  unity  is  written  three  times, 

4 = 3-j_lr=l-j-l-f-l+l,  where  unity  is  written /ww  times  ; 

and  so  on. 

6.  Numbers  between  nine  and  a hundred  are  lepre- 
sented  by  tu'O  figures,  the  one  on  the  left-hand  signifying 
how  many  groups  of  ten  units  are  contained  in  the  num- 
ber represented,  and  the  one  on  the  right-hand  signify- 
ing how  many  single  units  are  contained  in  the  number, 
in  addition  to  the  groups  of  ten  units. 

Thus,  in  the  expression  69, 

the  figure  6 represents  six  groups  of  ten  units, 
the  figure  9 represents  nine  single  units. 

These  groups  of  ten  units  are  for  brevity  called 
and  the  single  units  are  for  bi’evity  called  Units. 

Numbers  between  ninty-nine  and  a thousand  are 

represented  by  three  figures. 

In  the  expression  7 45, 

the  figure  7 represents  seven  groups  of  a hundred  units, 
the  figure  4 represents  four  groups  of  ten  units, 
the  figure  5 represents  five  single  units. 

In  the  expression  3475, 

the  figure  3 represents  three  groups  of  a ihousvad  units. 
In  the  expression  23475, 

the  figure  2 represents  two  groups  of  ten  thousand  units. 
In  the  expression  123475, 

the  figure  1 represents  one  group  of  a h'und.red,  tJiousajid, 
units. 

In  tlie  expression  9123475, 

the  figure  9 re]iresents  nim^  groups  of  n v/iiJion  units; 
and  so  on. 


jNUMBKKS  BV  yiC}UKL;;v 


7.  To  put  tlie  matter  briefly  ; when  we  express  a 
number  in  tigures,  and  tell  oil'  the  figures  from  ri(jht  io 
left. 


the 

the  second 
the  third 


figure  represents  a number  of  units, 
figure  represents  a number  of  tens, 
figure  represents  a number  of  hundreds. 


the  fourth 
the  fifth 

the  sixth 


the  seventh 
the  eighth 
the  ninth 


the  tenth 
the  eleventh 
the  twelfth 


figure  represents  a number  of  thousands, 
figure  represents  a number  of  tens  of  tho^is- 

sands,  - 

figure  represents  a number  of  hundreds  of 

thousands, 

figure  represents  a number  of  millions, 
figure  represents  a number  of  tens  of  millions, 
figure  represents  a number  of  hundreds  of 

millions, 

figure  represents  a number  of  billions, 
figure  represents  a number  of  tens  of  billions, 
figure  represents  a number  of  hundreds  of 

billions, 


the  thirteenth  figure  represents  a number  of  trillions. 


8.  When  the  symbol  0 appears  in  an  expression,  it 
shows  that  the  number,  represented  V)y  the  expression 
contains  no  single  units,  tens,  hundreds,  etc.,  according 
as  tiie  0 is  placed  in  the  first,  second,  third  place,  tike 
order  of  place  being  reckoned  from  right  to  left. 

Thus  ; 


20  represents  the  number  which  contains  two  groups  of 
ten  units  and  no  single  units ; 

300  represents  the  number  which  contains  three  groups 
of  a hundred  units,  and  no  group  of  ten,  and  no 
single  units ; 

4007  represents  the  number  which  contains  four  groups 
of  a thousand  units,  and  no  group  of  a hundred,  and 
no  group  of  ten,  and  seven  single  units. 


NUjVERATION. 

9.  To  write  in  wmrds  the  meaning  ©f  a number 
expressed  in  figures,  is  calhul  NuiMiai.^TiON. 
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NUMEKATIO^^ 


The  remarks,  which  we  have  already  made,  ought 
to  enal)le  the  learner  to  write  in  words  all  numbers 
expressed  by  one,  two,  or  three  figures. 

Thus  : 

the  number  expressed  by  8 is  written  eight  ; 

the  number  expressed  by  27  is  written  twenty-seven  ; 

the  number  expressed  by  304  is  written  three  hundred  and 

FOUR. 

10.  Next  take  the  case  of  numbers  expressed  by 
FOUR,  FIVE,  or  SIX  figures,  as  4237,  23509,  402675. 

Draw  a line,  separating  the  three  figures  on  the  right 
of  each  expression  from  the  rest  of  the  expression,  and 
over  the  figure  or  figures  on  the  left  of  the  line  write 
the  word  Thousand,  thus  : 


Thousand 

Thousand 

Thousand 

4 

237 

; 23 

509 

; 402 

Then  the  meaning  of  each  e.xpression  can  be  written 
at  once  in  words,  thus  : 

Four  thousand  two  hundred  and  thirty-seven; 
Twenty-three  thousand  five  hundred  and  nine  ; 

Four  hundred  and  two  thousand  six  hundred  and 
seventy-five. 


11.  Next  take  the  case  of  numbers  expressed  bv 
SEVEN,  EIGHT,  or  NINE  figures,  as,  for  instance,  the  num- 
ber expressed  by  347295328. 

Draw  a line,  separating  the  thi-ee  figures  on  the  right 
from  the  rest  of  the  expression,  and  a second  line, 
marking  off  the  next  three  (igures.  Over  these  write 
the  word  Thousaod,  and  over  the  figures  fui  the  left  of 
this  second  line  the  word  Mi//io7ts,  thus  : 


Millions 

347 


Tliotisaml 


295 


!8. 


Then  we  can  write  the  meaning  in  words,  thus  : 
Three  hundred  and  forty-seven  million!^, 
two  hundred  and  ninety-five  ihonsand, 
three  hundred  and  twenty-eight. 


NUMERATION. 


Again  to  express  in  words  20040030,  write  it  tlms : 


Millions 

20 


Thousand 

040 


030 


‘-•nd  the  number  expressed  in  words  is — 

Twenty  millions 
forty  thousand 
and  thirty. 


12.  If  more  than  nine  figures  are  In  the  given  num 
l>er,  mark  oft’ the  figures  by  threes,  as  before,  and 

over  the  fourth  parcel  write  the  word  billions, 
over  the  fifth  parcel  write  the  woial  trillions. 

Thus  to  express  in  words  240032G9407032,  proceed 
thus  ; 


Trillions 

Billions 

Millions 

Thousand 

24 

003 

269 

407 

and  tlie  number  expressed  in  words  is — 

Twenty-four  trillions, 
three  billions, 

two  hundred  and  sixty-nine  millions, 
four  hundred  and  seven  thousand 
and  thirty-two. 

Note.  1 followed  by  three  zeros,  1000,  represents  a-thousand. 
1 followed  by  six  zeros,  1000000,  represents  a million. 
1 followed  by  nine  zeros,  1000000000,  represents  a 
billion. 

Examples,  (i.) 

AVrite  in  words  the  numbers  expressed  by  the  following 
figures  : — 

(1)  7,  13,  45,  59,  32G,  4578. 

(2)  90,  110,  207,  4300,  4036,  4306. 

(3)  780,  609,  5360,  2020,  1101. 

(4)  36497,  49532,  654321,  743269. 

(5)  45000,  32600,  75230,  500000. 

(6)  8572914,  3469218,  4629817. 

(7)  9000000,  29000000,  715000000. 

(8)  910307240,  307004205,  380503040. 

(9)  243759268342,  307405006270. 

(10)  417235682719435,  203056300072010. 
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NOTATION. 


NOT  A TION 


13.  To  represent  by  figures  a number  expressed  in 
words  is  called  Notation. 


The  method  to  be  employed  is  this  : 

Prepare  the  divisions  in  which  the  figures  representing 
thousand,  millions,  ko..,  are  to  be  placed,  thus  : 


Trillions 


Billions 


Millions 


Thousand 


and  place  in  each  division,  as  well  on  the  right  and  left 
of  the  outermost  lines,  the  figures  required. 

Thus,  to  represent  by  figures  forty-seven  thousand 
three  hundred  and  nine,  we  proceed  thus  : 


Thousand 

47 


309 


and  the  number  expressed  in  figures  is  47309. 

Again,  to  represent  by  figures  four  billions  three 
hundred  and  two  millions  eighteen  thousand  and  lifty- 
three,  we  proceed  thus  : 


Billions 

Millions 

Thousand 

4 

302 

018 

053 


and  the  numlier  expressed  in  figures  is  4302018053. 


Examples,  (ii.) 

Express  in  figures  tlie  following  numbers  : — 

(1)  Nine  ; twelve  ; seventeen  ; nineteen  ; thirteen  ; six- 
teen ; eleven. 

_ (2)  Twenty-three  ; twenty-seven  ; thirty-five  ; thirty- 
eight  ; forty-four  ; forty  ; twenty-six  ; thirty-four. 

(3)  Sixty-seven  ; seventy-five  ; sixty-two  ; eighty-three  ; 
seventy-four  ; ninety-two  ; sixty-eight ; ninety-five. 

_ (4)  Seventy-six  ; twenty-two  ; fifty  ; fifteen  ; twenty- 
eight  ; sixty-one  ; forty-nine  ; eighteen  ; ninety  ; seventy- 
three. 

(5)  One  hundred  and  seven  ; one  liundred  and  thirty  ; 
two  hundred  and  forty-six  ; three  hundred  and  seventy-two  • 
six  hundred  and  eight  ; seven  hundred  and  forty ; nine 
hundred  and  ninety. 


NOTATION. 
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(0)  Eight  hundred  and  thirty-six  ; seven  hundred  and 
fovty-seven  ; four  liundred  and  ten ; nine  hundred  and 
thirteen  ; seven  hundred  and  fifty ; three  hundred  and 
eighty-four. 

(7)  Eight  hundred  and  eighteen  ; eiglit  hundred  and 
eight ; two  hundred  and  six  ; four  hundred  and  thirty  ; five 
liundred  and  twelve  ; seven  hundred  and  eighty-seven. 

(8)  Seven  thousand  eight  hundred  and  forty-five  ; nine 
thousand  six  hundred  and  thirty-seven  ; twelve  thousand ; 
eight  thousand  four  hundred ; six  thousand  and  three ; 
eighty-five  thousand  and  forty. 

(9)  Five  thousand  four  hundred  and  seventy  ; three  thou- 
sand six  hundred  and  fifty  ; eight  thousand  seven  hundred 
and  eighty ; one  thousand  two  hundred  and  forty-seven  ; 
four  thousand  eight  hundred  and  eight. 

(10)  Six  thousand  and  four  ; seven  thousand  and  twenty- 
two  ; three  thousand  five  hundred  ; nine  thousand  and  forty- 
seven  ; two  thousand  and  seventeen ; nineteen  thousand 
four  hundred  and  two. 

(11)  Seventy  thousand  and  seven ; sixty  thousand  and 
sixty  ; fourteen  thousand  and  fourteen  ; seventy  thousand 
and  seventeen  ; twelve  thousand  three  hundred  and  three  ; 
sixteen  thousand  and  five. 

(12)  Three  hundred  and  fifty-six  thousand  seven  hundred 
and  twenty-eight ; six  hundred  and  forty  thousand  eight 
hundred  and  forty-two  ; nine  hundred  thousand  ; eight  hun- 
dred thousand  and  forty. 

(13)  Seven  millions ; four  millions  five  hundred  and 
seventy-six  thousand  eight  hundred  and  sixty-five  ; seventy- 
live  millions  eight  hundred  and  six  thousand  nine  hundred 
and  forty. 

(14)  Three  hundred  and  fifteen  millions  ; five  millions 
and  forty  thousand  ; eight  millions  and  seven  hundred ; 
eighteen  millions  and  twenty  ; seven  hundred  millions  and 
two. 

(15)  Three  hundred  and  fifteen  billions  six  hundred  and 
seventy-four  millions  eighteen  thousand  and  three  ; thirty- 
five  billions  six  hundred  millions,  five  hundred  and  twenty. 

(16)  Seven  billions  ; five  trillions  eight  hundred  billions 
six  hundred  thousand  and  forty-seven  ; eight  trillions 
forty-three  thousand  and  seven. 

(17)  Three  hundred  and  five  trillions  five  billions  four 
millions  six  thousand  and  three  ; fifty-three  trillions  fifty- 
three  millions  fifty-three  thousand  and  fifty-three. 
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KOMAN  NUMEKALS. 


(18)  Nine  trillions  and  nine  ; ninety  trillions  and  nine 
hundred ; nineteen  trillions  and  nineteen  thousand ; one 
trillion  one  million  one  thousand  one  hundred  and  one. 


ROMAN  NUMERALS. 

14.  In  the  Roman  system  of  Notation,  which  is  still 
used  frequently  in  inscriptions,  in  references  to  chapters 
of  books,  and  for  other  purposes,  the  symbols  chiefly 
employed  were  ],  V,  X,  L,  C,  D,  M. 

These  symbols  standing  by  themselves,  represented 
respectively  the  numbers  one,  five,  ten,  fifty,  a hundred, 
five  Imndred,  and  a thousand.  Intermediate  numbers 
were  represented  by  means  of  an  arrangement  that  the 
numbers  represented  by  the  symbols  I and  X when 
standing  on  the  right  of  a higher  symbol  were  to  be 
added  to  the  number  represented  by  that  symbol,  and 
when  standing  on  the  left  were  to  be  subtracted  from  it. 

Thus  : 

YI  represented  the  number  six, 

IV  represented  the  number 
and  LX  represented  the  number  sixty, 

XL  represented  the  numher  forty. 

The  following  table  will  explain  the  method  for  nu),-. 
bers  up  to  a thousand  : 


1 1. 

11  XI. 

21  XXL 

110  CX. 

2 II. 

12  XII. 

30  XXX. 

150  CL. 

3 III. 

13  XIII. 

40  XL. 

188  CLXXXVIII. 

4 IV. 

14  XIV. 

44  XLIV. 

200  CC. 

5 V. 

15  XV. 

50  L. 

300  CCC. 

0 VI. 

IG  XVI. 

GO  LX. 

400  CCCC. 

7 Nil. 

17  XVII. 

70  LXX. 

500  D. 

8 VIII. 

18  XVIll. 

80  LX  XX. 

GOO  DC. 

9 IX. 

19  xrx. 

90  XC. 

900  DCCCC. 

10  X. 

20  XX. 

100  C. 

1000  M. 

ROMAN  NUMERALS. 


y 


Write  ill  words: 


iixampies.  (iii.) 


(1)  XXVII.  (2)  XLIX. 

(4)  LXXTTI.  (5)  XCII. 

(7)  CLXIII.  (8)  CXCIX 

(10)  MDCCCLXXII. 


(3)  LXVTIT. 
((;)  CXLIV. 
(9)  DCLXIV. 


tito  in  lloniaii  Numerals: 

(1)  37.  (2)  50.  (3)  G2.  (4)  87.  05)  9.5. 

(G)  139.  (7)  145.  (8)  179.  (9)  84G.  (ibj  17G3. 


II.  Addition. 

15.  If  we  combine  two  or  more  groups  of  units,  so  as 
to  make  one  group,  the  number  of  units  in  this  single 
group  is  called  the  Sum  of  the  numbers  of  units  in  the 
original  groups. 

To  find  the  sum  of  ;5  and  3,  we  reason  thus : 

Since  3=1  f-l  t 1,  (Art.  5) 

5-)~3=5  1 -i  l-)-l 

=G--f-l+l  (Art.  4) 

=7+1 

=8. 

16.  By  practice  we  become  able  to  express  the  result 
'■•L  adding  a number  less  than  ten  to  another  number. 
Without  breaking  up  the  number  which  we  have  to  add. 
into  units. 

Thus  we  say 

7 and  5 make  12, 

15  and  8 make  23 ; 

and  so  on. 

Again,  if  we  have  three  or  four  numbers,  each  less 
tlian  ten,  to  add  together,  we  perform  the  process  men- 
tally; thus,  to  add  4,  7,  9,  and  G together  we  sav  4,  1 1 
20,  2G.  > 

17.  w e now  proceed  to  explain  the  process  of  addition 
in  the  case  of  higher  numbers. 
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ADl>ITIOy. 


Suppose  we  have  to  add  togethez’  the  foui-  ziumbevs 
2475,  397,  486,  and  3007. 


placing  the  figure.s  that  represent  miiis  in  each  nundzer 
in  the  same  vertical  line,  and  those  that  represent  tens 
in  the  same  vertical  line,  and  similarly  for  those  that 
represent  hundreds  and  thousands.  AVe  then  draw  a 
horizontal  line  under  the  last  number,  and  under  this 
line  we  place  the  number  representing  the  sum  of  the 
given  numbers,  which  is  found  in  the  following  way : 

Adding  7,  6,  7,  and  5 units,  the  sum  is  twenty-five 
units,  that  is  2 tens  and  ;>  units:  we  place  the  live  under 
the  line  of  units,  and  carry  on  the  2 tens  for  addition  to 
the  line  of  tens. 

Adding  2,  0,  8,  9,  and  7 tens,  the  sum  is  twenty-six 
tens,  that  is  two  hundreds  and  6 tens:  we  place  the  6 
under  the  line  of  tens,  and  carry  on  the  2 hundreds  for 
addition  to  the  line  of  hundreds. 

Adding  2,  0,  4,  3,  and  4 hundreds,  the  sum  is  thirteen 
hundreds,  that  is  one  thousand  and  3 hundreds  : we 

})lace  the  3 under  the  line  of  hundreds,  and  carry  on  the 
1 thousand  for  addition  to  the  line  of  thousands. 

Adding  1,  3,  and  2 thousands,  the  sum  is  six  thou- 
sands, and  we  place  6 under  the  line  of  thousands. 


We  arrange  them  thus: 


2475 

397 

486 


3007 


6365 


Examples,  (iv.) 


Add  together 
(1)  4 and  7, 

(2)  62 
36 


3 and  13,  5 and  15,  9 and  27. 

(3)  40 
27 


(4)  36 
24 


ADDITION. 
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(») 

237 

(0) 

209 

(T) 

502 

34D 

140 

70 

823 

000 

100 

(8) 

450 

(f) 

54(52 

(10) 

24009 

0 

723 

3470 

237 

800-1: 

40052 

4200 

9217 

0207 

(li) 

429 

(12)  .3(54 

(13) 

253 

(14) 

145 

347 

(529 

189 

49 

425 

488 

507 

257 

209 

970 

- 

278 

(5 

538 

853 

384 

428 

(15) 

0842 

(10)  8750 

(IT) 

8004 

(18) 

08  +3 

5079 

4023 

4007 

4297 

8520 

7988 

5200 

320 

5037 

0543 

304(5 

52 

2400 

5729 

72.59 

7008 

(ID) 

04  + 43  + 7 + 85  + 9. 

(20) 

247  + 350  + 28  + 423  + 97  + 12. 

(21) 

425  + 3742  + 4230  + 3 

9 + 847. 

(22; 

7288  + 070  + 45  + 023 

+ 4000. 

(23) 

8 + 97023  + 3407  + 5200  + 80. 

(24) 

41537  + 9215  + 48  + 0077  + 23  + 241.3. 

(25) 

275413  + 3120  + 725  + 5007. 

(20) 

74259  + 

340274  + 30000  + 1000001  + 207 

(27) 

4 092  + 72430  + 80000729  + 40  + 

(500000000. 

(28) 

40243 

(29) 

748325 

(30) 

5(529 

35297 

54297 

420.58' 

825049 

532084 

37259 

24(5728 

20047 

50(5 

81. 5 

4207 

070492 

42370 

(517043 

3.987 

C45980 

3025 

0193 

12 


SUKTKA(  TIOX. 


(31)  25G497  (32) 

G48098 
720430 
G30689 
40724G 
8G4928 
254384 


(34)  74G2594  (35) 

8G25837 
4398025 
6702403 
5124917 
621980G 
4390143 
7409425 


G54297 

(33) 

625493 

248G43 

75862 

380469 

5436 

472586 

87294 

582987 

4859 

639458 

862 

498468 

13 

4697498 

(36) 

6572043 

527 

2869257 

4.307046 

436 

27209 

698206 

152372 

45297 

4058 

3526084 

7265204 

57002 

4372943 

852968 

(37)  Seven  hundred  and  forty  ; forty  thousand  and  fifteen  ; 
six  hundred  and  forty-seven  ; fifty-three  thousand  three 
hundred  and  three  ; seventeen  thousand  five  hundred  and 
forty-six. 

(38)  Five  hundred  and  eight  ; six  thousand  and  nine  ; 
fifty-five  thousand  and  fourteen  ; eight  hundred  and  nine- 
teen ; seven  hundred  thousand  and  six  ; two  thousand  and 
twelve. 

(39)  Six  hundred  and  forty-five  thousand  eight  hundred 
and  forty-five  ; seventy  thousand  and  forty-seven  ; sixty 
thousand  and  forty  ; seven  hundred  and  fifty  thousand  ; 
three  hundred  thousand  and  fifteen. 

(40)  Two  hundred  and  one  millions  ninety-six  thousand 
three  hundred  and  forty-two  ; fifiy-four  thousand  three  hun- 
dred and  four  ; eighteen  millions  six  thousaiid  and  three  ; 
five  hundred  thousand  and  forty  ; eight  millions  and  eight. 


III.  Subtraction. 

18.  If  from  !i  numher  wo  take  away  a smaller  num- 
ber, tliG  process  is  called  Svhfrartion. 

Strictly  we  ought  to  take  away  each  of  the  units,  of 
which  the  smaller  )iumber  is  composed,  separately  from 
the  lai-ger  number:  thus,  to  subtract  3 from  .5,  we 
reason  thus  : 

3 = 1+1+1, 


.SUKTUAdTlON. 
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it’  wo  take  away  one  of  tlieso  units  from  5,  we  hav^e  4 left  ; 
if  wo  take  away  the  second  unit  from  4,  we  have  3 left  ; 
if  we  take  away  the  third  unit  from  3,  we  have  2 left. 

The  Synihol  read  minus,  is  used  to  denote  the 
operation  of  Subtraction.  Thus  the  operation  of  sub- 
tracting 3 from  5,  and  its  connection  with  the  result, 
may  bo  briefly  expressed  thus  : 

5 - 3 = 2. 

19.  By  practice  we  become  able  to  subtract  a num- 
1 i r,  less  than  ten,  from  another  number,  without  break- 
ing up  the  smaller  number  into  units  ; thus  we  say, 

7-4=3, 

18-5  = 13, 

43-8  = 41 ; 

and  so  on. 

20.  Before  we  proceed  to  explain  the  process  of 
Subtraction  in  the  case  of  higher  numbers,  we  must 
notice  the  principle  on  which  a certain  step  in  the 
process  is  founded. 

If  we  are  comparing  two  numbers,  with  a view  to 
discover  the  number  by  which  one  exceeds  the  other, 
we  may  add  ten  single  units  to  the  greater,  if  we  also 
add  one  group  of  ten  units  to  the  less ; and  we  may  add 
ten  groups  of  ten  units  to  the  greater,  if  we  also  add 
one  group  of  a hundred  units  to  the  less ; and  so  on. 

Suppose,  for  example,  we  want  to  find  the  number 
by  which  56  exceeds  29,  we  might  reason  thus  : 

56=five  tens  together  with  six  units. 

29=two  tens  together  with  nine  units. 

To  the  former  add  ten  single  units,  and  to  the  Litter 
add  one  group  of  ten  units. 

Then  the  resulting  numbers  will  be, 

in  the  first  case,  five  tens  together  with  sixteen  units, 

in  the  second  case,  three  tens  together  with  nine  units. 

Hence  the  excess  of  the  former  over  the  latter  will  be 
the  number,  made  up  of  two  tens  together  with  seven 
units,  and  will  therefore  be  I’cpresented  }>y  27. 
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Let  us  now  take  an  example,  to  show  the  'practical 
way  of  performing  the  operation  of  subtraction,  accom- 
panied by  a complete  explanation  of  the  process. 

Suppose  we  liave  to  take  589  from  926; 

From  920 
Take  589 


Remainder  337 

AVe  arrange  the  nuinl)ers,  placing  the  figures  that 
represent  units  in  each  in  the  same  vertical  line,  and 
doing  the  same  with  those  that  represent  tens  and 
hundreds. 

We  then  reason  thus:  we  cannot  take  9 units  from  G 
units;  we  therefore  add  ten  units  to  the  6 units,  making 
sixteen  units,  and  we  take  9 units  from  the  sixteen  units, 
and  set  down  the  result,  which  is  7 units,  under  the  line 
of  units. 

Having  increased  the  upper  number  by  ten  units,  we 
add,  l>y  way  of  compensation,  1 ten  to  the  lower  number, 
changing  8 tens  into  9 tens.  AVo  proceed  thus:  we  can- 
not take  9 tens  from  2 tens;  we  therefore  add  ten  tens  to 
the  2 tens,  inaking  twelve  tens,  and  from  these  we  take 
9 tens,  and  set  down  the  result,  which  is  3 tens,  under 
the  line  of  tens. 

.1  f;i\'ing  increased  the  upper  number  by  ten  tens,  we 
add,  l)y  way  of  compensation,  1 hundred  to  tlie  lower 
number,  changing  5 hundreds  into  6 luindreds. 

AA"e  then  take  6 liundreds  from  9 liundreds,  and  set 
down  the  result,  which  is  3 hundreds,  under  the  line  of 
liundreds. 


Examples,  (v.) 


Find  tl 
numbers : 

lie  dilF 

n-ence 

between 

the  following  }>aii-s  of 

(1)  13  and  (>. 

(2i 

(H 

15  and  7. 
3 and  32. 

(3)  2.3  and  4. 

(5)  57 

('•>) 

9(5 

(7)  74 

(8)  87  (9)  92 

0‘> 

42 

39 

58  47 

Mui; 

ni’LTCATION. 

(10) 

313 

(11) 

704 

(12)  630 

(13)  7426 

247 

195 

548 

3618 

(14) 

0239 

(15) 

4729 

(10)  6258 

(17)  0.5472 

4127 

501 

36 

4001 

(bS) 

357 

(19) 

4025 

(20)  72649 

(21)  20004 

249 

1846 

43821 

17243 

(22) 

437  - 1 

iO 

(23) 

529-483 

(24)  827-795 

(25) 

3000  - 

958 

(20) 

7040  - 583 

(27)  0259-479 

(28)  58023-7428  (2!))  04295-53290  (30)  70000 -(>8904 

(31)  52704  and  34297.  (32)  42450  and  102479. 

(33)  024300  and  14000702.  (34)  99999  and  100000. 

(35)  A million  and  a thousand. 

(30)  A hundred  millions  and  a hundred  thousand. 

(37)  Ten  billions  and  a thousand  and  one. 

(38)  What  number  must  be  taken  from  20  to  leave  18  ? 

(39)  What  number  must  be  taken  from  427  to  leave  401  ? 

(40)  What  number  must  be  taken  from  three  thousand 
and  hfteeu  to  leave  two  thousand  four  hundred  and  five  ? 

(41)  By  how  many  does  a thousand  exceed  four  hundred 
and  seven  ? 

(42)  The  greater  of  two  numbers  is  427,  and  the  sum  of 
the  numbers  is  580,  what  is  the  smaller  of  the  two  numbers? 

(43)  What  number  must  bo  added  to  7428  to  make  8047  ? 


IV.  Multiplication. 

21.  Multiplication,  is  the  process  by  which  M e find  tlie 
sum  of  two,  three,  four,  or  more  numbers,  Mdiicli  are 
equal. 

Thus,  if  we  have  to  find  the  sum  of  three  numbers 
eacii  equal  to  7,  we  call  the  process  the  Multiplication 
of  7 by  3. 

This  sum  is  called  the  Product  of  the  multiplication 
of  7 by  3. 

The  number  3 is  called  the  Multiplier. 

The  number  7 is  called  the  Multiplicand. 

Tlie  following  table  must  l)e  committed  to  memory. 
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U) 


The  Multiplication  Table. 


Three 

Four 

Five 

Six 

Seven 

Twice 

times 

times 

times 

times 

times 

1 is  2 

1 

is  3 

1 is 

4 

1 is  5 

1 is  6 

lis  7 

2..  4 

2 

. 6 

2. . 

8 

2.  .10 

2. 

.12 

2.  .14 

3..  6 

3 

. 9 

3. 

12 

3. 

. 15 

3. 

.18 

3. 

.21 

4..  8 

4 

.12 

4. 

10 

4. 

.20 

4. 

.24 

4. 

.28 

5.  .10 

5 

. 15 

5. 

20 

5. 

.25 

5.  .30 

5 . 

. 35 

6.  .12 

6 

. .18 

0. 

24 

6. 

.30 

6. 

. 36 

0. 

.42 

7. .14 

7 

.21 

7.. 

28 

7.  .35 

7. 

.42 

7.  .49 

8.  .16 

8 

. .24 

8. 

32 

8. 

.40 

8. 

.48 

8. 

.56 

0.  .18 

9 

..27 

9. 

36 

9. 

.45 

9. 

.51 

9.  .63 

iO.  20 

10 

..30 

10. 

40 

10. 

.50 

10. 

.60 

10. .70 

H . . 22 

11 

. 3.3 

11. . 

44 

11. .55 

11. 

.66 

11. .77 

12. .24 

12 

.36 

12. 

48 

12 

.60 

12. 

.72 

12. 

.84 

Eight 

Nine 

Ten 

Eleven 

Twelve 

times 

times 

times 

times 

times 

1 

is  8 

•i 

X 

is  9 

1 

is  10 

1 

is  11 

1 

is  12 

2 

..  16 

2 

..  18 

2 

..  20 

2 

..  22 

2 

..  24 

3 

. . 24 

3 

..  27 

O 

k) 

..  30 

O 

o 

..  33 

3 

. . 36 

4 

..  32 

4 

. . 36 

4 

..  40 

4 

..  44 

4 

..  48 

5 

..  40 

5 

. . 45 

5 

..  50 

5 

. . 55 

5 

..  60 

6 

..  48 

0 

..  54 

0 

..  00 

6 

. . 66 

6 

..  72 

i 

..  56 

7 

..  03 

7 

..  70 

h* 

i 

. . i i 

h* 

4 

..  84 

8 

..  64 

8 

..  72 

8 

..  80 

8 

..  88 

8 

..  96 

9 

..  72 

9 

..  81 

9 

..  90 

9 

..  99 

9 

. .108 

10 

..  80 

10 

..  90 

10 

. .100 

10 

. .110 

10 

. .120 

11 

..  88 

11 

..  99 

11 

..110 

11 

. .121 

11 

. .132 

12 

..  96 

12 

..108 

12 

. .120 

12 

. .132 

12 

. .144 

22.  Let  it  be  carefully  observed  that  Multiplication  io 
a short  form  of  Addition.  When  we  say  that  3 times 
4 is  twelve,  we  assert  that,  if  4 and  4 and  4 l>y  added 
together,  the  result  is  12. 

Each  of  the  numbers  3 and  4 is  called  a Factor  of 
the  product  12. 

Again,  if  we  had  to  find  the  value  of  4 times  67.  we 
might  proceed  thus  : 

<17 

<>7 

67 

67 


268 


MULTIPLICATION. 
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Now  since  the  tisluves  iii  each  vertical  line  ai-e  the 
same,  we  may  save  ourselves  the  trouble  of  addition,  by 
learning,  from  the  IMultiplication  Table,  the  numbers 
that  result  from  adding  the  same  number  four  times. 
Then  we  may  write  the  operation  in  a shorter  form, 
thus ; 

07 

4 


208 

The  process  will  stand  thus : 

Four  times  7 is  twenty -eight ; we  set  down  8 in  the  place 
;>i  units,  and  carry  on  two  for  addition  to  the  line  of  tens. 
Four  times  0 tens  is  24  tens,  and  adding  2 tens  the  result  is 
twenty-six  tens,  that  is  two  hundreds  and  six  tens  ; we  set 
down  0 in  the  place  of  tens,  and  2 in  the  place  of  hundreds, 
and  the  final  result  is  208. 

Here  07  is  called  the  Multiplicand, 

4 is  called  the  Multiplier, 

208  is  called  the  Product. 


23.  The  symbol  X,  placed  between  two  numbers, 
expresses  that  the  second  is  multiplied  by  the  first,  and 
the  Avhole  operation  in  the  example  just  given  is  briefly 
expressed  thus  : 

4x07  = 208. 


24.  Next  observe  that  the  multiplier  and  multipli- 
'ud  may  change  places,  without  altering  the  value  of 
' product. 


Thus  3x4  = 4x3,  or3  times  4 = 4 times  3. 
For  3 times  4 = 4J-4-1-4. 

= l + l-f-l+lj 

+ 1 + lpl-l-l  }L 

-j- 

And  4 times  3=  3--|-34-3-(-3 

= 1-1 1+n 

4"  l + l + l I TT 

+ 1-H+i 

+ i+i+iJ 


Now  the  results  obtained  from  J.  and  TT.  must  be  the 
F?a7iie,  foi’  the  horizontal  columns  of  the  one  ai’e  identi'-il 
wiiJi  tin;  v(‘rtical  columns  of  the  othei\ 
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MULTIPLICATIO::. 

25.  If  we  multiply  <a  miml)er  l>y  10,  tlie  produce  is 
obtained  by  annexing  0 to  the  number,  that  is, 

10  X 304=3640. 

If  we  multiply  a number  by  100,  the  product  is 
ol)tained  by  annexiiag  00  to  the  number,  that  is, 

100  X 364=30400. 

So  by  annexing  000  to  a number  we  multiply  it  by 
1000,  and  so  on. 

If  we  have  to  multiply  a number  l)y  20,  we  may  lirst 
multiply  it  by  2 and  then  annex  0 to  the  result,  and 
the  final  result  will  be  the  product  required. 

Again,  if  we  have  to  multiply  a number  by  200,  we 
may  fii'st  multiply  it  by  2 and  then  annex  00  to  the 
result. 

The  method  of  expressing  the  result  of  multiplications 
of  this  kind  in  pi'actice  is  as  follows  : 

We  multiply  4276  by  700  and  14239  by  6000  thus  : 

4276  14239 

700.  6000 

2993200  834.34000 


Examples,  (vi.) 

Find  the  Product  in  the  following  cases  of  INFultipli- 
cation  : 

(1)  3 times  15.  (2)  4 times  76.  (3)  5 times  98. 

(4)  10  times  87.  (5)  6 times  114.  (6)  7 times  123. 

(7)  11  times  843.  (8)  12  times  947. 

(9)  Multiply  25  by  2,  3,  7,  9. 

.3  0)  Multiply  127  by  5,  8,  10,  11,  20,  70. 

(11)  Multiply  2467  by  4,  6,  11,  12,  500,  7000. 

(12)  Multiply  37429  by  9,  11,  12,  50000,  80000000. 


26.  Fx.  (1).  2\)  multiphj  347  hj  23. 


MULTIPLICATION. 


The  form  of  the  operation  is  : 


347 

23 


1041 

094 


7981 


The  explanation  it  this  : 

The  multiplier  is  made  up  of  two  parts,  3 and  20  ; we  there- 
fore multiply  347  lii'st  by  three,  and  then  by  20,  and  add  the 
iwo  results. 

3x347  = 1041. 
and  20x347  = 6940. 

In  setting  down  this  second  result  tve  omit  the  zero. 
because  it  will  have  no  effect  on  the  addition  which  has 
to  be  performed. 

Examples,  (vii) 

Multiply 

(1)23  by  15.  ' (2)  37  by  29.  (3)  45  by  36. 

(4)  70  by  26.  (5)  125  by  24.  (6)  327  by  42. 

(7)  205  by  43.  (8)  307  by  98.  (9)  2(584  by  35. 

(10)  57296  by  27.  (11)  84293  by  88.  (12)  7629302  by  76. 

(2).  To  multiply  34007  hy  213. 

34007 

213 


302021 

34007 

68014 


7243491 


Here  when  we  multiply  34007  by  200,  the  result  is 
6801 400,  and  u:e  omit  the  two  zeros  at  the  end,  being 
careful  to  put  the  4 in  the  place  of  hundreds. 

Observe  that,  in  all  cases,  the  first  figure  on  the  right 
of  each  partial  product  will  be  in  the  same  vertical  line 


?0 


MULTI  PLK^  ATION. 


with  the  figure  by  which  we  are  multiplying:  thus,  in 
the  example  just  given,  the  4 in  the  third  product  is  in 
t)ie  same  vertical  line  with  the  2 by  which  we  multiplied. 

Ex.  (3).  To  multiply  30047  ly  21009. 

30047 

21009 


270423 

30047 

C0094 


G31257423 


Here  the  first  figure  on  the  right  o£  the  seconu  ju-o- 
duct  stands  in  the  place  of  thousands,  because  we  are 
then  multiplying  30047  by  1000. 

Ex.  (4).  To  multiply  70407  hy  3700. 

70407 

3700 

49284900 

211221 


260505900 


Multiply 


Examples,  (viii.) 


(1)  326  by  632.  (2) 

(3)  8^9  by  506,  (4) 

(5)  5376  oy  423.  (6)  7846  by  340. 

(8)  85639  by  598.  (9) 

(10)  30207  by  5060.  (11) 

(12)  8637405  by  40300.  (13) 

(14)  980740  by' 3406.  (15) 

(16)  870120506  by  700403.  (17) 

(18)  742349  by  947.  (19) 

(20)  428734  by  8057.  (21) 

(22)  872469  by  70043.  (23) 

(24)  423796  by  57243.  (25) 

(26)  270403  by  502049.  (27) 


704  by  176. 

917  by  406. 

(7)  7859  by  500(i 
79802  by  4007. 

642867  by  90807. 
970052  by  40072. 
9864302  by  300071. 
32804070  by  409300. 
578628  by  6205. 
984236  by  5009. 
385704  by  36479. 
(i20072  by  400205. 
427964  by  582978. 


MULTIPLICATION. 
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Ex.  (5).  To  find  the  continued  product  of  14,  8,  and 
70. 

Hero  we  lirst  multiply  14  Ly  8,  and  then  multiply  the 
product  by  70,  thus: 

8 

112 

70 


7840 

that  is,  14  X 8 X 70  = 7840. 

Examples,  (ix.) 

Find  the  continued  product  of 

(1)  18,  10,  and  20.  (2)  436,  73,  12,  and  5. 

(3)  3470,  2300,  70010,  and  2003. 

27.  When  a number  is  multiplied  l>y  itself  once, 
twice,  three  times,  . . . the  resulting  prodii^s  are 
called  the  second,  third,  fourth,  . . . Powers  of  the 
number.  The  process  is  called  l?ivolution,  and  the 
Power  to  which  the  number  is  raised  is  expressed  by 
the  number  of  times  the  number  has  been  employed  as  a 
factor  in  the  operation. 

The  term  square  is  usually  employed  instead  of  second 
power. 

The  term  cube  is  usually  employed  instead  of  thii 
power. 

Thus,  144  is  the  square  of  12,  because  12  x 12  = 144. 

64  is  the  cube  of  4,  because  4x4  x 4 = 64. 


81 

is  the  fourth  power  of  3 

, because  3 x 3 x 

3x3 

= 81 

Examples. 

(X.) 

Find  the  squares  of 

vi) 

15. 

(2) 

24. 

(3) 

40. 

(4) 

57. 

(5) 

69. 

(0) 

72. 

(7) 

87. 

(8) 

100. 

(9) 

114. 

(10) 

237. 

(11) 

625. 

(12) 

897. 

(13) 

789. 

And  the  cubes  of 

(14) 

11. 

(15) 

13. 

(16) 

25. 

(17) 

47 

(18) 

68. 

(19) 

193. 

(20) 

100. 

(21) 

257. 

(22) 

356. 

(23) 

539. 

(24) 

704. 

(25) 

987. 
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Y.  Division. 

28.  Division  is  the  jirocess  hy  Avhich,  when  a product 
is  given,  and  we  know  one  of  the  factors,  the  other  factor 
is  determined. 

The  jiroduct  is,  with  reference  to  this  process,  called 
the  Dividend. 

The  given  factor  is  called  the  Divisor. 

The  factor,  which  has  to  be  found,  is  called  the 
Quotient. 

29.  The  operation  of  division  is  denoted  by  the  sign  — . 

Thus  12-^3  signifies  that  12  is  to  be  divided  by  3. 

The  same  operation  is  denoted  by  writing  the  Divi- 
dend over  the  Divisor,  with  a line  drawn  between  them, 

thus,  i-?- 
3 

In  this  Chapter  we  shall  treat  only  of  cases  in  which 
the  Dividend  contains  the  Divisor  an  exact  number  of 
^imes. 

30.  For  small  numbers,  the  Multiplication  Table 
affords  the  means  of  solving  questions  in  Division. 

For  instance,  since  12=4x3, 

12-^4=3,  and  12-1-3=4; 

and  since  96=12  x 8, 

96=12=8,  and  96-=8  = 12. 

31.  Wlien  we  divide  one  number  by  another,  wo  find 
liow  many  times  the  latter  is  contained  in  the  fornu'r, 
and  therefore  any  process  by  which  we  can  discover  how 
many  times  one  number  is  contained  in  another  will 
furnish  a rule  for  division.  Such  a process  is  explained 
by  the  examples,  which  we  shall  now  give. 

Ex.  (1).  Divide  408  hy  17. 

Since  17  x 20=340, 
and  17x30  = 510, 

it  is  plain  that  17  is  contained  in  408  more  than  tiventy 
times,  and  less  than  thirty  times. 

If  then  we  take  away  340  from  408,  and  find  liow 
many  times  17  is  contained  in  the  number  tliat  remains, 
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we  shall  hud  how  many  times,  more  than  tioentij^  the 
Divisor  is  contained  in  the  Dividend  408. 

Now  408-340  = 08,  and  this  iminher  contains  17  iiist 
four  times. 

Hence  17  is  contained  in  408  twenty  times,  and  also  four 
times,  that  is,  the  Quotient  rcjsulting  from  the  division  of 
408  by  17  is  24. 

This  process  is  represented  more  briefly  thus  : 

17)  408  ( 20  + 4. 

340 


68 

68 


Hence  408+17  = 24. 

And  yet  more  briefly,  availing  ourselves  of  the  notation 
by  which  the  local  value  of  digits  is  represented,  and  we 
are  enabled  to  omit  zeros, 

17  ) 408  ( 24 
34 


68 

68 


Itx.  (2).  Suppose  we  have  to  divide  89012  by  1 0 ; 


Divisor. 


17; 


Dividend.  Quotient. 

8901.2  ('52:36 

85 


40 

34 


61 

51 


102 

102 


"We  first  find  how  often  17  is  contained  in  89,  and  as  it 
is  contained  hve  times,  wo  set  dowii  5 as  the  first  figure 
in  the  quotient,  then  multiply  17  by  5,  and  subtract 


24 
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the  result  85  from  the  89  : to  the  remainder  4 we  annex 
the  next  figure  in  the  dividend;  then  as  17  is  contained 
in  40  twice,  we  set  down  2 as  the  second  figure  in  the 
c^uotient,  then  multiply  17  by  2,  and  subtract  the  result 
34  from  the  40 ; and  proceed  by  similar  steps  to  the 
end  of  the  operation. 

Ex.  (3),  Divide  920575  by  23. 

23)  920575  (40025 
92 


057 

46 


115 

115 


Here,  when  we  bring  down  0,  the  third  figure  of  the 
dividend,  23  is  not  contained  in  it ; we  therefore  set  down 
0 as  the  second  figure  of  the  quotient,  and  when  we 
bring  down  5,  i\\Q  fourth  figure  of  the  dividend,  23  is  net 
contained  in  5 ; we  therefore  set  down  another  0 as  the 
third  figure  of  the  quotient.  When  we  then  bring  down 
7,  the  next  figure  of  the  dividend,  23  is  contained  in  57 
twice,  and  the  operation  proceeds  easily. 


Examples. 

Divide 

(1)  18  by  6. 

(3)  84  by  7. 

(5)  182  by  13. 

(7)  456  by  19. 

(9)  3996  by  37. 

(11)  431376  by  817. 

(13)  19249470  by  342. 

(15)  224009433  by  489. 

(17)  2880376  by  1369. 

(19)  98955005667  by  4123. 
(21)  1.3312053  by  237. 

(23)  360919850  by  83. 

(25)  218860161  by  689. 

(27)  399J6424.548by  1001 
(29)  265405 184 


(xi.) 

(2)  27  by  9. 

(4)  132  by  12, 

(6)  238  by  17. 

(8)  3708  by  36. 

(10)  6499  by  493. 

(12)  976272  by  94C. 

(14)  86366784  by  358. 
(16)  4690325214  by  618. 
(18)  10781526  by  6142. 

(20)  4076361  by  2019. 

(22)  .5053.50366  by  89. 
(24)  4600304  by  907. 
(26)  337103025  by  861 

(23)  152847420  by  .5060 . 
15  l)y  7649. 
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(30)  11()5584398000  by  17072. 

(31)  35088008823434  by  74291. 

(32)  3(59187022085112  by  (554  32. 

(33)  83774135(5152459  by  98989. 

(34)  5837(58230(59  by  042807. 

(35)  2959990905442  by  9804302. 

(30)  2(51449109180  by  8723094. 

32.  If  any  two  of  the  three  niimber.s  that  form  tJie 
Divisor,  Dividend,  and  (Quotient  be  given,  wo  can  find 
the  tliird. 

For  Dividend  Divisor  = (Quotient. 

Dividend  4-  Quotient  = Divisor. 

Divisor  x Quotient  = Dividend. 

Examples,  (xii.) 

(1)  The  Dividend  is  1171092,  the  Divisor  342.  Find  the 
Quotient. 

(2)  The  Dividend  is  149201,  the  Quotient  23.  Find  the 
Divisor. 

(3)  The  Divisor  is  987,  tlie  Quotient  048.52.  Find  the 
Dividend. 

siwirr  DIVISION. 

33.  When  the  Divisor  is  not  greater  than  12.  ti  e 
process  of  division  may  be  greatly  abridged. 

Suppose  wo  have  to  divid-e  92368  by  8. 

The  operation  is  set  down  in  the  following  form  : 

8j92368 

I 

I ^ . I , 

11540  (Quotient. 


The  following  is  the  process : 

Since  8 is  contained  once  in  9,  with  1 as  remainder,  we  set 
down  1 under  the  9,  and  mentally  prefix  the  remainder  1 to 
the  2,  reading  the  result  as  12  ; then  since  8 is  contained 
once  in  12,  with  4 as  remainder,  we  set  down  one  under  the  2, 
and  prefix  4 to  the  3,  reading  the  result  as  43  ; then  since  8 
is  contained  Jive  times  in  43,  with  3 as  remainder,  we  set 
dc. 11  5 under  the  three,  and  prefix  3 to  the  0,  reading  the 
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rebUlt  as  8(i  ; then  since  8 is  containca  /"“■  **"«  ^ 

4 as  remainder  we  3^00  8 i‘s  contained  six 

we  set  down  0 under  the  8. 

and  our  operation  is  completed. 

Next,  suppose  we  have  to  divide  11042304  by  12. 

The  operation  is  set  down  tlius  ; 

12111042304 


O0O109  Onntieiit. 


© 


The  following  is  the  process  : 

We  must  take  three  figures  before  we  obtain  a number 

which  contains  12  ; then  we  say  12  is  contained  wme  times 
in  110  with  2 to  carry  on  ; then  12  is  contained  timoe  in  2 , 
and  there  is  nothing  to  carry  on  ; then 

nil  9 wp  therefore  set  down  0 under  the  2,  and  carry  o 
2 • then  12  is  contained  in  23  once,  with  11  to  carry  on  ; then 
i2  is  contained  in  110  nine  «m«,  with  2 to  carry  on  ; lastly, 
12  is  contained  in  24  tioice  exactly. 


Examples,  (xiii.) 


Divide 

(1)  7652  by  2.  (2) 

(3)  8650232  by  4.  (4) 

(5)  7463424  by  6.  (6) 

(7)  713406960  by  9.  (8) 

(9)  7912464  by  12.  (10) 

(11)  7042300721  by  11.  (12) 

Divide  each  of  the  following 


725961  by  3. 

8749320  by  5. 

3504221  by  7. 

4362017  by  11. 
400062.3070905  by  9. 
36089882405604  by  12. 

n umber. s liy  2,  3,  and  4 


separately  ; 

(13)  4263924.  (14)  620437548.  (15)  27540918264. 

Divide  each  of  the  following  numbers  by  5,  8,  and  9 
separately  : 

(16)  40528920.  (17)  981754200.  (18)  234567000. 

Divide  each  of  the  following  numbers  by  7,. 11,  and  12 
separately  ; 

(19)  7971348.  (20)  29574468.  (21)  6736387812. 
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VI.  On  the  Resolution  of  Numbers  into 

Factors. 

34.  We  shall  discuss  in  this  section  an  operation, 
which  is  the  opposite  of  that  which  we  call  Multiplication. 
In  Multiplication  we  determine  the  product  of  two  given 
factors;  in  the  operation,  of  which  we  have  now  to  treat, 
the  product  is  given,  and  the  factors  have  to  he  found. 

35.  For  small  numbers  the  factors  may  be  determined 
by  inspection  : 

thus,  the  factors  of  21  are  3 and  7. 
the  factors  of  55  are  5 and  11. 

36.  When  we  have  found  two  factors  that  make  up  a 
l)roduct,  one  or  both  of  these  factors  may  be  themselves 
reducible  to  simpler  factors  : 

thus  9 and  6 are  factors  of  54 : 

and  the  factors  of  9 being  3 and  3, 
and  the  factors  of  6 being  2 and  3, 

the  number  54  can  be  split  up  into  four  factors,  2,  3,  3,  3. 

37.  Prime  numbers  are  those  which  have  no  exact 
divisor  but  themselves  and  unity  : 

thus,  2,  3,  5,  7,  11,  13,  17,  19  are  Prime  Numbers. 

Com2)osite  numbers  are  those  which  can  be  resolved 
into  factors,  each  of  which  is  greater  than  1 : 

thus  4,  6,  8,  9,  10,  12,  14,  15,  16,  18  are  Compo'ite 
Numbers, 

38.  Every  composite  number  can  be  resolved  into 
factors  which  are  prime  numbers,  thus  : 

4 = 2x2;  6 = 2x3;  8 = 2x2x2;  9 = 3x3. 

Hence,  in  resolving  a large  number  into  factors,  we 
divide  it  by  any  small  prime  number  by  which  we  know 
it  is  exactly  divisible,  and  then  divide  the  quotient  by 
any  small  prime  number  by  which  it  is  exactly  divisible, 
and  proceed  in  this  way  till  the  quotient  is  1 ; then  the 
divisors  are  the  factors  required. 
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Thus,  to  find  the  factors  of  2520 


2  I 2520 


2 

2 

3 

3 

5 


1260 

630 

315 

105 

35 

7 

1 


Hence  2520  = 2x2x2x3x3x  5 x7. 

In  practical  arithmetic  we  seldom  require  to  find  all 
the  factors  of  a composite  number,  but  very  frequently 
we  want  to  know  whether  a number  is  exactly  divisible 
by  a particular  number. 

The  student  will  find  it  of  use  to  remember  the  fol- 
lowing properties  of  numbers. 

A number  is  exactly  divisible 

by  2 when  its  last  figure  is  0 or  an  even  digit,  as  426  ; 

3 when  the  sum  of  its  digits  is  divisible  by  3,  as  579  ; 

4 when  its  last  two  figures  are  divisible  by  4,  as  2364 j 

8 when  its  last  three  figures  are  divisible  by  8,  as  25256  , 

5 when  its  last  figure  is  0 or  5,  as  30  and  135  ; 

9 when  the  sum  of  its  digits  is  divisible  by  9,  as  275265  ; 

10  when  its  last  figure  is  0 ; 

11  when  the  difference  between  the  sum  of  the  digits  in 

the  odd  places  (reckoning  from  the  right)  and  the 
sum  of  the  digits  in  the  even  places  is  either  0 or 
divisible  by  11.  Thus  24794  and  829191  are  di- 
visible by  11. 


Examples,  (xv.) 

Find  whether  the  following  numbers  be  exactly  divis- 
ible by  2,  3,  4,  5,  8,  9,  10,  or  11. 
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(1)  117. 
(4)  1050. 

(7)  27404. 
(10)  0480. 


(2)  288.  (3)  405. 

(5)  23472.  (0)  42345. 

(8)  32405.  (0)  84732. 

(11)  010182718. 


Note. — We  have  inserted  these  remarks  at  this  point, 
because,  in  attemptin'^  to  resolve  a large  number  into  factors, 
it  is  well  to  know  whether  the  attempt  to  divide  it  by  2 or  3, 
or  5,  &c. , will  be  successful. 

The  student  may  now,  following  the  instructions  given 
in  Art.  38,  work  another  set  of  Examples. 


Examples,  (xvi.) 


Kesolve  into  prime  factors  : 


(1) 

18. 

(2) 

24. 

(3) 

27. 

(4) 

32. 

(b) 

30. 

(b) 

39. 

(7) 

42. 

(8) 

51. 

(9) 

54. 

(10) 

57. 

(11) 

72. 

(12) 

85. 

(13) 

91. 

(14) 

99. 

(15) 

'too. 

(10) 

105. 

(17) 

108. 

(18) 

112. 

(19) 

132. 

(20) 

170. 

(21) 

288. 

(22) 

432. 

(23) 

525. 

(24) 

025. 

(25) 

729. 

(26) 

999. 
(29)  • 

(27) 

5700. 

1290. 

(28) 

1700. 

39.  The  process  of  Multiplication  may  often  be  made 
shorter  when  the  Multiplier  is  a composite  number,  by 
resolving  it  into  two  or  more  factors. 

Thus,  if  we  have  to  multiply  2579825  by  56,  we  may 
resolve  56  into  the  factors  8 and  7,  and  proceed  thus  : 

2579825 

8 


20638G00 

7 


144470200 


The  advantage  of  this  method  will  be  more  apparent 
when  wo  come  to  multiplication  of  sums  of  money, 
weights,  and  measures. 

Examples,  (xvii.) 

Multiply,  after  resolving  the  multiplier  into  factors  not 
greater  than  12, 
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(1)  347  by  14. 

(3)  5462  by  27. 

(5)  8573  by  49. 

(7)  49273  by  63. 

(9)  90725  by  360. 

(11)  36729  by  1320. 


(2)  423  by  22. 

(4)  8497  by  36. 

(6)  28472  by  56. 

(8)  90728  by  132. 

(10)  40207  by  108. 
(12)  704075  by  14400. 


40.  So  also  we  may  often  simplify  the  process  of 
Division,  when  the  Divisor,  though  greater  than  12,  can 
be  made  up  by  factors  each  not  greater  than  12.  For  we 
can  divide  the  Dividend  first  by  one  of  these  factors,  and 
then  divide  the  Quotient  by  a second  factor,  and  so  on. 

Suppose  we  have  to  divide  47268540  by  45. 

Here  45  can  be  made  up  of  the  factors  9 and  5 ; 


9 47268540 
5 5252060 


1050412 


Examples,  (xviii.) 

Apply  the  process  just  explained  in  the  division  of 


(1)  34608  by  14. 

(3)  752364576  by  18. 

(5)  285216822  by  33. 

(7)  4157028792  by  56. 

(9)  22039992  by  108. 

(11)  472634500  by  125. 
(13)  537062400  by  14400. 


(2)  6791040  by  15. 

(4)  1143995886  by  27. 

(6)  2095501072  by  49. 

(8)  1200130008  by  84. 

(10)  57667632  by  132. 

(12)  565184160  by  720. 


VII.  Inexact  Division. 

41.  Hitherto  we  have  chosen  examples,  in  which  the 
Divisor  is  contained  an  exact  number  of  times  in  the 
Dividend. 

Now  suppose  we  have  to  divide  23  by  7. 

Since  3 x 7 = 21,  it  follows  that  we  can  divide  23  units 
into  3 parcels,  each  containing  7 units,  and  when  we 
have  done  this,  2 units  out  of  the  23  remain  over. 

In  such  a case  we  call  3 the  Quotient,  and  2 the 
Kcmainder. 


INEXACT  DIVISION. 


31 


Again,  if  wo  have  to  divide  72469  by  53,  we  proceed 
thus, 


53)  724C)9  (1367 
53 


194 

159 


356 

318 


389 

371 


18 


Hence  the  Quotient  is  1367,  and  the  Remainder  18, 

Note. — If  we  multiply  the  Quotient  by  the  Divisor,  and 
add  the  Remainder  to  the  product,  the  sum  must  be  equal  to 
the  Dividend. 


Examples. 

Divide 

(1)  3492  by  37. 

(3)  872968  by  47. 

(5)  7492736  by  -71. 

(7)  87467  by  103. 

(9)  8276253  by  723. 

(11)  48237654  by  4821. 


(xix.) 

(2)  486296  by  41. 

(4)  57092  by  65. 

(6)  82749325  by  98. 

(8)  978462  by  409. 

(10)  974004562  by  1(  . 

(12)  68725642903  by  371. 


42.  When  we  employ,  in  cases  of  inexact  division, 
the  method  of  Short  Division,  after  breaking  up  the 
Divisor  into  component  factors,  as  in  Art.  40,  the  Re- 
mainder will  be  found  by  a process  now  to  be  explaine  \ 


Ex.  (1).  Divide  43276  by  21. 
f3  43276 

2M  

f 7 14425  and  1 unit  over. 


2060  and  5 parcels  of  3 units,  or  15  units  over  ; 


whence  the  Quotient  is  2060.  and  the  Remainder  is 
1 5 -f- 1 , or  16. 
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Ex.  (2).  Divide  572948  hy  125, 
572948 


114589  and  3 units  over, 


22917  and  4 parcels  of  5 units,  or  20  units  over, 


4583  and  2 parcels  of  25  units,  or  50  units  over  ; 

whence  tlie  Quotient  is  4583,  and  the  Remainder  is 
50  + 20  + 3,  or  73. 


Examples,  (xx.) 


Divide,  employing  Short  Division, 


(1)  4153  by  15. 

(3)  42813  by  18. 

(5)  724972  by  25. 

(7)  2825780  by  33. 

(9)  356599  by  48. 
(11)  230047914  by  77. 
(13)  44487  by  105. 

(15)  1194477  by  210. 


(2)  587595  by  16. 

(4)  423672  by  21. 

(6)  569024971  by  27. 
(8)  8642396  by  35. 
(10)  8274913  by  64. 
(12)  419421  by  99. 
(14)  95379  by  189. 


43.  In  dividing  a number  by  10,  avo  liave  merely  to 
mark  off  the  last  figure,  the  other  figures  giving  the 
Quotient,  and  the  figure  marked  off  the  Remainder : 

thus  2460197  + 10  = 246019  with  remainder  7. 

Again,  to  divide  42395675  by  20,  Ave  might  piticeed 
thus  ; iQ  42395675 

2 4239567  and  5 units  over. 


2119783  and  1 parcel  of  10  units  over  ^ 

■vvhence  the  Quotient  is  2119783,  and  Remainder  iv+5, 
or  15. 

But  the  operation  is  Avritten  more  briefly  thus ; 
2,0j4239567,5 

2119783  and  15  remainder. 

Again, 

in  dividing  by  100,  we  mark  off  the  last  two  figmtw,, 
in  dividing  by  1000,  we  mark  off  the  last  three  figures. 
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from  Divisor  and  J)ivideiid,  and  find  the  Quotient  and 
Remainder  by  a similar  pioeess. 

44.  If  any  three  of  tlie  four  numbers  that  form  tlie 
Divisor,  Dividend,  Quotient,  and  Remainder  be  given,  we 
can  find  the  fourth. 

1.  Let  Divisor,  Dividend,  and  Quotient  be  given. 
Multiply  the  Divisor  by  the  (Quotient,  subtract  the  result 
from  the  ])ividend,  and  you  have  the  Remainder. 

2.  Let  Divisor,  Quotient,  and  Remainder  be  given. 
Multiply  the  Divisor  by  the  (Quotient,  add  the  Remainder 
to  the  result,  and  you  have  the  Dividend. 

3.  Let  Divisor,  Dividend,  and  Remainder  be  given. 
Subtract  the  Remainder  from  the  Dividend,  divide  the 
result  by  the  Divisor,  and  you  have  the  Quotient. 

4.  Let  Quotient,  Dividend,  and  Remainder  be  given. 
Subtract  the  Remainder  from  the  Dividend,  divide  the 
result  by  the  Quotient,  and  you  have  the  Divisor. 

Examples,  (xxi.) 

(1)  The  Divisor  is  25,  the  Dividend  427C,  the  Quotient  171. 
Find  the  Remainder. 

(2)  The  Divisor  is  342,  the  Quotient  1381,  the  Remainder 
G7.  Find  the  Dividend. 

(3)  The  Divisor  is  59G,  the  Dividend  372149,  the  Remainder 
245.  Find  the  Quotient. 

(4)  The  Quotient  is  2910,  the  Dividend  87G5237,  the  Re- 
mainder 317.  Find  the  Divisor. 

VIII.  Methods  of  Verifying  the  Operations 
and  some  Practical  Methods  of  Shortening 
Labor  in  the  Fundamental  Rules. 

45.  Addition.  The  usual  verification  is  to  add  both 
upwards  and  downwards,  and  see  if  the  sums  agree. 
This  is  generally  sufficient.  Another  method  is  to  draw 
a horizontal  line  across  the  middle  of  the  sum  and  add  it 
in  two  separate  parts,  then  find  the  sum  of  the  two 
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answers,  which  must  agree  with  the  work  it  is  to  verify. 

If  it  be  a very  long  sum,  it  may  be  divided  into  three 
parts  by  two  horizontal  lines,  and  the  three  separate 
sums  found,  &c. 

46.  Subtraction.  The  correctness  of  the  result  in 
Subtraction  may  be  tested  by  adding  the  remainder  or 
difference  to  the  Subtrahend,  when  the  result  ought  to  be 
the  same  as  the  top  line  or  Minuend. 

47.  Multiplication.  The  proof  of  Multiplication  by 
casting  out  the  nines  depends  on  the  following  property  of 
numbers  ; — 

Any  nunihev  divided  hy  nine  wdl  leave  the  same  ve- 
mainder  as  the  sum  of  its  digits  divided  hy  nine. 

This  will  be  evident  from  the  following  example : 

6783  6000  , 700  , 80  , 3 

“9  9 9 ^ 9 

= (666  + t)  + (77  + f)  + (8  + f + §) 

6 7 8 3 

= 666  + 77  + 8 +^  + ^+^  + ^ 

6 4-7  + 8 + 3 
=751  + g — 

Hence  it  is  clearly  seen  that  the  remainder,  arising 
from  the  division  of  6783  by  9,  is  the  same  as  that  arising 
from  the  division  of  the  sum  of  the  digits  by  9. 

This  test  may  be  given  in  the  form  of  the  following 
rule ; 

Divide  the  sum  of  the  digits  in  the  MultiiMcand  hy  9, 
and  set  doion  the  remainder.  Divide  the  sum  of  the  digits 
in  the  Midtijiier  hy  9,  and  set  down  the  remainder.  Mul- 
tiply the  two  remainders  together,  divide  the  result  hy  9, 
and  set  down  the  remainder.  If  the  jmocess  he  correct, 
this  remainder  loill  he  the  same  as  the  remainder  obtained 
hg  talcing  the  sum  of  the  digits  in  the  Product  and  dividing 
it  hy  9. 

For  example,  if  we  multiply  7637 1 by  854  the  product 
i.s  65220834. 
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Sum  of  digits  in  Multiplicand  = 24, 

and  24-7-9  gives  remainder  0. 

Sum  of  digits  in  Multiplier  = 17, 

and  17-i-9  gives  remainder  8. 

First  remainder  X second  remainder  = 48, 

and  48 -h  9 gives  remainder  3. 

Sum  of  digits  in  the  Product  = 30, 

and  30-^9  gives  remainder  3. 

This  so-called  proof  is  defective  as  a proof  in  the 
following,  as  it  fails  to  detect  errors  in  the  product — 

1.  If  the  order  of  figures  in  the  product  be  misplaced, 
as  37  for  73. 

2.  If  errors  be  made  which  counterbalance  each  other, 
as  35  written  for  62,  the  sum  of  digits  in  each  case  being 
tlie  same. 

3.  If  9 be  written  for  0,  or  0 for  9,  or  either  be  omitted 
or  inserted  too  often. 

48.  DiviaiON. — To  prove  Division,  multiply  the  divisor 
by  the  ({Liotient,  and  add  the  remainder,  if  there  is  one, 
to  the  product.  If  the  result  is  equal  to  the  dividend, 
we  have  a verification  of  the  first  operation.  Division 
may  also  be  proved  by  casting  out  the  nines,  but  the 
]jroof  is  less  direct  than  in  Multiplication.  For  instance, 
if  we  divided  417  by  29,  the  quotient  is  14  with  remainder 
11.  The  most  convenient  form  in  which  to  apply  the 
proof  of  nines  is  to  write  this  in  the  form  of  29  x 14 -f  11 
= 417.  The  remainder  gives  2 x 5 -f- 2,  or  12.  This  re- 
mainder and  the  dividend,  417,  divided  by  9,  give  a 
remainder  3,  which  therefore  proves  the  work. 

49.  Arithmetical  Complement. — The  arithmetical 
complement  of  a number  is  delined  to  be  the  difference 
between  any  given  number  and  the  unit  of  the  next 
.superior  order;  thus  6 is  the  arithmetical  complement  of 
4,  47  of  53,  8468  of  1532,  and  so  on,  being  the  differ- 
ences respectively  of  4,  53,  1532,  and  10,  100,  10000,  the 
next  siq^erior  units  of  these  numbers.  Conversely,  also, 
4,  53,  1532  are  the  arithmetical  complements  of  6,  47, 
8468  respectively. 
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The  arithmetical  complement  of  a number  may  be  found 
by  the  following  rule  : — 

Begin  at  the  left  hand  and  siddract  every  figure  from  9 
until  the  last ; subtract  that  from  10. 

The  arithmetical  complemeut  may  be  used  to  find  the 
difference  between  two  numbers,  thus : if  239  be  sub- 
tracted from  576  the  remainder  is  337.  But  if  761,  the 
arithmetical  complement  of  239,  the  less  number,  be 
added  to  576,  the  greater,  the  sum  will  be  1337,  one  unit 
(1000  in  this  case)  of  the  next  superior  order  greater  than 
the  difference  of  the  two  numbers.  By  removing  this 
unit,  the  number  will  be  left  equal  to  the  difference  of 
239  and  576  ; so  that  the  difference  of  the  two  numbers 
can  be  found  by  addition.  The  arithmetical  complement 
may  be  written  thus  i761,  with  tlie  subtractive  unit  on 
the  left,  which  when  added  to  576,  the  sum  will  be  337, 
the  additive  and  subtractive  units  being  together  equal 
to  zero. 

This  method  is  employed  with  great  advantage  to  find 
the  aggregate  of  several  numbers  when  some  of  tliem  are 
additive  and  some  subtractive.  Thus,  if  we  have — 

3795  - 1532  - 2019  -f  8759  - 5104, 
we  arrange  them  as  follows  : — 

3705 

A.  C.  of  1532  is  i8468 

“ 2019  “ 17981 

8759 

“ 5104  “ 14896 

3899 

the  aggregate  required. 

50,  Contractions  in  Multiplication. — Tlie  multipli- 
cation by  any  number  from  12  to  19  inclusive,  may  be 
effected  as  follows  : 

Multiply  by  the  figure  of  the  Mnltiplier  in  the  unitf 
})lace,  and  to  the  number  to  be  carried  add  the  tigure  of 
the  Mrdtiplicand  just  multipdied. 
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Ex.  1.  Multiply  2384  by  19. 


2384 

19 


45290 

4 X 9 = 30  ; set  down  0 and  carry  3. 

8x9  + 3 carried +4,  the  units’  figure  of  the  multiplicand 
= 79  ; set  down  9 and  carry  7. 

3x9  + 7 carried + 8,  the  tens’  figure  of  the  multiplicand 
= 42  ; set  down  2 and  carry  4. 

2x9  + 4 carried + 3,  the  hundreds’  figure  of  the  multi- 
plicand =25  ; set  down  5 and  carry  2, 

2 carried + 2,  the  thousands’  figure  of  the  multiplicaiif 
= 4 ; set  down  4. 

The  hack  figure  system,  as  it  is  sometimes  called,  may 
be  extended  to  numbers  between  20  and  30,  and  between 
30  and  40,  by  adding  to  tlie  number  to  be  carried  the 
ihmhle  or  the  irehle  of  the  figure  of  the  multiplicand  jus'; 
multiplied. 

Ex.  2.  Multiply  34578  by  999. 

Here  34578000  = 1000  times  34578. 
and  34578=  1 “ “ 

34543422-999  times  34578. 

Ex.  3.  Find  the  product  of  34578  by  G99. 

Here  699  = 700  — 1 

and  24204600  = 700  times  34578. 

34578=  1 “ 

24170022-699  times  34578. 

Hence,  any  number  can  be  multiplied  by  99,  999, 
9999,  &c.,  by  annexing  2,  3,  4,  &c.,  ciphers  to  the 
multiplicand,  and  subtracting  the  multiplicand  from  this 
product.  And  in  a similar  way  any  number  can  be 
multiplied  by  another  composed  of  a repetition  of  the 
figure  with  any  other  figure  in  the  highest  place. 
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Ex.  4.  Multiply  9643287  by  378427. 

9643287 

(378}(42)(7) 


7 times  the  multiplicand  = 67503009 

42  times  the  multiplicand  = O'! 
times  7 times  multiplicand  — 6 J-  = 405018054 
times  67503009  J 

378  times  the  multiplicand^ 

= 9 times  42  times  the  I 3(i4gi82486 
multiplicand  = 9 times  | 

405018054  j 


3649280169549 

To  Square  any  Number  ending  in  5. 

Square  the  5 and  write  down  the  result ; then  increase 
the  number  to  the  left  of  5 by  1,  and  multiply  this  sum 
by  the  number  to  which  the  1 was  added.  Set  this 
product  to  the  left  of  the  25  and  the  number  thus  formed 
will  be  the  result  required. 

Ex.  Find  the  square  of  75. 

5 squared  = 25. 

Add  1 to  7 and  multiply  by  7 and  place  the  56  to  the  left 
of  the  25.  6625  is  the  result  required. 

51.  Abbreviations  in  Division. — Since  4 x 25  is  100, 
and  8x  125  is  1000,  the  division  by  25  will  be  elfected 
by  multiplying  the  dividend  by  4,  and  cutting  off  the  last 
two  figures  from  the  product.  The  division  by  125  will 
be  effected  by  multiplying  the  dividend  by  8,  and  cutting 
■)ff  the  last  three  figures  from  the  product.  In  each  case 
he  figures  cut  off,  when  divided  respectively  by  4 or  by  8, 
,vill  be  the  remainder,  and  those  left  will  be  the  quotient. 

Any  number  can  be  divided  by  9,  99,  999,  &c.,  by 
successively  dividing  the  given  number  by  10,  100,  1000, 
^^c.,  respectively,  and  taking  the  sum  of  the  successive 
remainders  for  the  true  remainder ; exce])t  when  the 
sum  of  the  latter  exceeds  the  next  higher  unit;  in  that 
case  1)oth  the  quotient  and  remainder  must  be  increased 
by  unity. 
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Kx.  l)ivi(lo  G5874  l)y  99. 

100  ) 058,74 
0,58 
0 


005,39 

TToro  the  sum  of  tlie  partial  remaindGr  is  138,  and 
i;otli  the  (piotient  and  remainder  must  be  increased  by 
unity.  The  reason  of  this  we  leave  as  an  exercise  for 
the  student. 

Tliere  is  a method  of  dividing  one  number  by  another; 
termed  the  Italian  method,  which  materially  shortens  the 
process.  In  this  method  all  the  partial  subtrahends  are 
omitted,  and  only  the  partial  remainders  retained  in  the 
working. 

Ex.  Divide  108419716121  by  5783. 

5783  ) 108419710121  ( 18748005 


50589 


4.3257 

27701 

4029() 

i 

32121 


3200  final  remainder. 

The  first  step  is  simply  subtraction,  giving  5058  for 
remainder.  The  work  of  the  next  step  is  as  follows  -. 
8 times  3 is  24 ; 4 from  9 gives  5 (which  put  down)  and 
carry  2.  8 times  8 and  2 gives  66  ; 6 from  8 gives  2 

(which  put  down)  and  carry  6.  8 times  7 and  6 gives  62  ; 
2 from  5 gives  3 (put  down)  and  carry  6.  8 times  5 and 

6 gives  46 ; 46  from  50  gives  4 (put  down). 

It  sometimes  happens  that  one  has  also  to  be  coc.’ried 
from  the  subtraction.  For  nstan  -,e  in  tliis  case — 

5783  ) 50581  ( 8 


4317 
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We  say  : 8 times  3 is  24  ; 4 from  11  gives  7 (put  aown) 
and  carry  3 (instead  of  2).  Then  8 times  8 and  3 gives 
67  ; 7 from  8 gives  1 (put  down)  and  carry  6,  &c. 

Examination  Papers. 

I. 

(1)  Express  in  words,  4237496  ; and  in  figures,  six  hun 
dred  and  fifty-three  thousand  eight  hundred  and  twelve. 

(2)  Find  the  sum  of  24753,  86729,  4237,  and  80462. 

(3)  Find  the  difference  between  86293  and  78464. 

(4)  Multiply  8627  by  493,  and  50042  by  307. 

(5)  Divide  8423793  by  9,  and  2659582  by  358. 

II. 

(1)  Write  in  figures,  twenty- five  millions  two  hundred  and 
fifty-seven  thousand  six  hundred  and  thirty  ; and  in  words, 

402050407. 

(2)  From  seventeen  millions  and  seventeen  take  eight 
thousand  and  eight. 

(3)  Multiply  6549  by  4037,  and  27004  by  3700. 

(4)  Divide  32456789  by  96,  first  by  Long  Division  and  then 
by  Short  Division,  and  show  that  the  results  agree. 

(5)  Find  the  sum  of  one  million  and  six,  fifteen  thousand 
and  eleven,  one  hundred  thousand  and  ten,  and  sixty  thou- 
sand four  hundred  ; and  divide  the  result  by  9. 

III. 

(1)  Write  in  words,  10010201401  ; and  in  figures,  one 
million  twenty-three  thousand  and  one.  Add  together  the 
two  numbers,  and  from  the  sum  subtract  their  diflference. 

(2)  Multiply  740296  by  2089,  and  426004  by  3704. 

(3)  Divide  78297426  by  35,  employing  Short  Division. 

(4)  From  one  hundred  and  twenty-six  millions  four  hun- 
dred and  six  thousand  .and  three  take  ninety-five  millions 
and  four. 

\o)  Divide  the  product  of  723  and  347  by  48. 

IV. 

(1)  Express  in  figures  the  number  represented  by 
MDCCCLXXXVIll. 

(2)  Divide  987654321  by  1.32,  using  Short  Division. 
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(3)  Reduce  to  prime  factors  56,  78,  and  114. 

(4)  Multiply  the  sum  of  86297  and  40025  by  the  difierence 
between  789  and  694. 

(5)  By  how  many  does  one  million  exceed  one  himdrol 
and  one  ? 

V. 

(1)  Divide  three  hundred  and  fifty-three  billions  eight 
millions  nine  hundred  and  seventy-two  thousand  six  hun- 
dred and  two  by  5406. 

(2)  Multiply  8976589  by  9876. 

(3)  Resolve  into  elementary  factors  (i.e.,  nrime  iiumoeve) 
40,  90,  and  126. 

(4)  Express  in  Roman  Notation  24,  47,  and  178. 

(5)  How  many  bricks  may  be  taken  away  in  24  carts,  each 
taking  500  bricks  ? 

YI. 

(1)  Explain  the  method  for  the  multiplication  of  two 
numbers,  each  consisting  of  several  figures,  and  multiply 
30071  by  20590,  explaining  the  reason  for  each  step  of  the 
process. 

(2)  Multiply  70894754  by  112756  in  three  lines  of  partial 
products. 

(3)  By  what  number  must  the  product  of  the  sum  and 
difference  of  8376  and  5684  be  increased  so  that  the  result 
may  be  exactly  divisible  by  7859  ? 

(4)  A drover  bought  527  sheep  at  $2  per  head  ; twice  as 
many  calves  at  thrice  as  much  per  head,  19  cows  at  $29  per 
head,  and  thrice  as  many  horses  as  cows  at  four  times  as 
much  apiece.  How  much  did  the  whole  drove  cost  him  ? 

(5)  One-half  the  sum  of  two  numbers  is  4331,  and  one-half 
their  difierence  is  3353.  Find  the  numbers. 

YH. 

(1)  Eight  head  of  cattle  at  $23  each,  and  7 horses  at  $89 
each,  were  given  for  3 acres  of  land.  What  was  the  land 
worth  per  acre  ? 

(2)  If  18  men  can  reap  a field  in  76  days,  how  long  will  it 
take  19  men  to  reap  the  same  field  ? 

(3)  A man  bought  an  equal  number  of  sheep  end  cow? 

$6300.  Each  sheep  cost  $3.50,  and  each  ccw  $21  50.  13  vv 

many  of  each  did  he  buy  ? 
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(4)  It  was  found  that  after  789  had  been  subtracted  S7S 
times  from  a certain  number  that  the  remainder  was  o62. 
Find  the  number. 

(a)  The  ages  of  three  brothers  are  19,  17,  and  15  years, 
and  their  father  wills  them  his  property  worth  $35,700 
according  to  their  ages.  What  does  each  get  ? 

YIII. 

(1)  There  is  a number  which,  when  divided  by  4,  and  the 
quotient  diminished  by  35^  and  the  result  multiplied  by  10, 
and  the  nroduct  decreased  by  the  difference  between  the 
aritnmecical  complements  of  7846  and  3479  gives  883.  Find 
the  number. 

(2)  If  5 lbs.  of  tea  are  worth  15  lbs.  of  coffee,  and  4 lbs.  of 
coI:'ec  are  worth  8 lbs.  of  sugar,  how  many  pounds  of  sugar 
are  worth  75  lbs.  of  tea? 

(3)  Find  the  number  from  which  if  13675  be  taken  the 
remainder  will  be  45209  less  27645. 

(4)  A horse  is  worth  8 times  as  much  as  a saddle,  and  both 
together  are  worth  $261.  Find  the  value  of  the  horse. 

(5)  A dealer  in  cattle  gave  $6400  for  a certain  number, 
and  sold  a part  of  them  for  $3600  at  $18  each,  and  by  so 
doing  lost  $2  per  head.  For  how  much  a head  must  he  sell 
the  remainder  to  gain  $800  on  the  whole  ? 

IX. 

(1)  Any  number  may  be  multiplied  by  5,  25,  125,  ttc. , by 
annexing  1,  2,  3,  Ac.,  ciphers  respectively  to  the  number, 
and  then  dividing  it  by  2,  4,  8,  Ac.  Explain  the  reason  of 
this  rule. 

(2)  Of  what  number  is  99995  both  divisor  and  quotient  ? 

(3)  A person  bequeathed  his  property  to  his  3 sons.  To 
the  youngest  he  gave  $1789  ; to  the  Second'S  times  as  much 
as  to  the  youngest  ; and  to  the  eldest  3 times  as  much  as  to 
the^second  ; find  the  value  of  the  property. 

(4)  In  walking  a certain  distance  John  takes  17694  steps  ; 
how  many  steps  will  James  take  in  walkliig  half  the  distance, 
.Ichn  taking  3 steps  for  every  four  of  James’s? 

(5)  A merchant  failed  and  his  goods  were  worth  $7770. 
(jut  ihis  he  can  pay  his  creditors  37  cents  on  the  dollar. 

of  h.o  c.edicoru  got  $1998  as  his  share.  Find  the 
merchant’s  indebtedness,  and  what  he  owed  the  one  creditor. 
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X. 

(1)  111  the  multiplication  of  numbers,  how  do  you  prove 
the  correctness  of  the  operation  by  casting  out  the  nines  ? 
Explain  and  give  reasons  for  the  rule,  and  show  the  errors 
to  which  it  is  liable. 

(2)  Multiply  together  172814412  and  987G54321  in  three 
lines  of  partial  products. 

(3)  Simplify  1 _ 2 + 4 - 8 + 10  - 32  + G4  - 1 28  + 250  - 512  + 
1024  - 2048  + 4090  - 8192  + 10384  - 32708  + 05530  - 131072  + 
202144  - 524288  + 1048570  - 2097152  + 4 1 94304. 

(4)  Divide  7804043457  by  9999. 

(5)  The  quotient  is  equal  to  0 times  the  divisor,  and  the 
divisor  to  0 times  the  remainder,  and  the  three  together 
amount  to  510  ; find  the  dividend. 


IX.  On  the  Method  of  Finding  the  Highest 
Common  Factor  of  two  or  more  numbers. 

52.  A number  is  said  to  be  a Factor  of  another  num- 
ber when  the  latter  is  exactly  divisible  by  the  former. 
Thus  3 is  a factor  of  12. 

A number  is  said  to  be  a Common  Factor  of  two  or 
more  numbers  when  each  of  the  latter  is  exactly  divisible 
by  the  former.  Thus  3 is  a Common  Factor  of  9,  12, 
and  15. 

The  Highest  Common  Factor  of  two  or  more  numbers 
is  the  highest  number  which  will  exactly  divide  each  of 
them. 

Tlius  6 is  the  Highest  Common  Factor  of  6,  12,  and 
18,  and  9 is  the  Highest  Common  Factor  of  27,  36,  and 
108. 

The  words  Highest  Common  Factor  we  shall  write 
briefly  ii.  c.  f. 

For  small  numbers  the  ii.  c.  i.  may  l)e  h^nnd  by  in- 
spection, and  by  way  of  practice  the  student  may  work 
the  following  examples,  applying  the  tests  or  fii visibility 
given  in  Art.  38. 
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Examples,  (xxii.) 
Find  the  h.  c.  f.  of 


(1)  8 and  14. 
(3)  40  and  GO. 
(5)  48  and  144. 
(7)  15,  27,  105. 


(2)  12  and  30. 

(4)  36  and  90. 
(6)  7,  14,  21. 
(8)  32,  48,  128, 


(9)  16,  64,  256,  1024.  ' (10)  24,  51,  105,  729. 

53.  In  large  numbers,  the  factors  cannot  often  be 
determined  by  inspection,  and  if  we  have  to  find  the 
II.  c.  F.  of  two  such  numbers,  we  have  recourse  to  the 
following  rule  : 

Divide  the  greater  of  the  tioo  numbers  by  the  less,  and 
the  divisor  by  the  remainder,  repeating  the  ]>7'ocess  witil 
no  remainder  is  left : the  last  divisor  is  the  h.  c.  f. 
required. 

Thus,  to  find  the  ii.  c.  f.  of  689  and  1573,  Ave  proceed 

tl'iUS : 


689  ) 1573  ( 2 
]3?8 

^ 195  ) 689  ( 3 
585 


104  ) 195  ( 1 
104 


Hence  13  is  the  ii.  o.  f.  of  689  and  1573. 

The  reason  of  the  above  process  depends  upon  the 
following  proposition  : 

A common  fcLctor  of  any  two  numbers  is  also  a factor 
of  their  sum,  of  their  diqfh’ence,  and  of  any  multiples  of 
either  of  cUem. 

Tiiu.s,  7 is  a coiniiKm  (actor  of  28  and  91  ; 

'(  13  aiso  a lacior  or  their  sum,  28  + 91,  or  119  ; 

7 is  also  a factor  of  their  difference.,  91-28,  or  63. 


91  ) 104  ( 1 
91 


13  ) 91  ( 7 
91 
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Also,  7 is  a factor  of  5 times  91,  and  of  any  other  multiple 
of  91. 

And  7 is  a factor,  of  8 times  28,  and  of  any  other  multiple  of  28. 

Any  number  which  is  a factor  of  G89  and  1578  is  a factor 
also  of  their  difference,  195, 

and  is  therefore  a factor  of  any  multiple  of  195 — e.y. , 585, 

and  therefore  of  585  and  089, 

and  therefore  of  their  difference,  104, 

and  therefore  of  104  and  195, 

and  therefore  of  their  difference,  91, 

and  therefore  of  91  and  104, 

and  therefore  of  their  difference,  13, 

and  therefore  of  91  and  13, 

and  therefore  since  13  is  a factor  of  itself  and  91,  ir  is  a 
factor  of  the  given  numbers  089  and  1573. 

Also,  13  is  the  Highest  Common  Factor  of  the  given  num- 
bers, for  it  has  been  shown  that  any  number  which  is  a factor 
of  089  and  1573  is  also  a factor  of  13,  and  since  13  is  the 
highest  factor  of  itself,  it  is  the  Highest  Common  Factor  of 
089  and  1573. 

In  the  preceding  proof  it  may  be  observed  that  the  quotients 
are  of  no  importance  to  the  result.  We  are  simply  finding 
the  difterence  between  a certain  number  used  as  a dividend 
and  a multiple  of  another  number  used  as  a divisor.  This 
multiple,  therefore,  need  not  always  be  less  than  the  divi- 
dend, and  it  will  be  suflicient  to  find  the  difference  between 
the  dividend  and  the  Clearest  multiple  of  the  divisor.  Attention 
to  this  will  sometimes  shorten  labor.  Thus  in  the  preceding 


(2 


)91(7 

91 

(xxiii.) 

(2) 
(4) 
(«) 
(8) 
(10) 


2272  and  8552. 
12321  and  54345, 
1908  and  2730. 
120025  and  40115. 
35175  and  230845. 


example, 


195  ) 089  ( 4 

780 


91  ) 195 
182 


13 


Examples. 

Find  the  ii.  c.  f.  of 

(1)  384  and  1290. 

(8)  7455  and  47223 

(5)  0900  and  10359. 

t7)  49008  and  109410. 

(9)  1581227  and  Ki7587C0. 
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54.  If  the  II.  c.  F.  of  three  mimher.s  ho  reciuiiTHl,  \vc 
first  find  the  ii.  f.  of  two  of  the  iiumljers.  riuni  the 
II.  c.  F.  of  this  result  and  the  tldrd  mmiher  null  be  the 


11.  0.  F.  r(‘(|uiivd.  ^ 

For  example,  if  avc  rei[uire  the  ii.  o.  F.  of  3ol,  4a‘J,  aim 
1017,  we  first  find  the  ii.  c.  f.  of  3ol  and  loO  to  be  'Ii ; 
and  then  we  find  the  ii.  o.  f.  of  27  and  1017  to  lie  0, 
nddch  is  therefore  the  ii.  c.  f.  required. 


Examples,  (xxiv.) 


Find  the  h.  c.  f.  of 

(X)  16,  20,  28. 

(3)  365,  oil,  803. 

(5)  492,  1476,  1763. 

X.  Lov/est 


..  (2)  14,  42,  50,  138. 

(4)  232,  290,  493. 

(6)  148,  444,  592,  703. 

Common  Multiple. 


55.  A number  is  called  the  Multiple  of  another  num- 
l)er  ndien  the  former  is  exactly  divisible  liy  the  lattei. 
Thus  12  is  a inultiiile  of  3. 

A number  is  said  to  be  a Common  Multiple  of  two  or 
more  numbers  when  the  former  is  exactly  divisible  by 
each  of  the  latter.  Thus  12  is  a Common  Afultiple  of  2, 
3,  and  4. 

The  Lowest  Common  INIultiple  of  two  or  more  numliers 
is  the  lowest  number  which  is  exactly  divisilile  by  each 
of  them. 

Thus  12  is  the  Lowest  Common  Multiple  of  4,  G,  and 
12;  and  GO  is  the  Lowest  Common  INfultiple  of  15,  20, 

and  30.  . . 

The  ■words  Lowest  Common  ^Multiple  we  shall  write 

briidly  L.  c.  M. 

56.  To  find  the  L.  c.  M.  of  two  numbers  we  have  the 
folloMung  Ivule  : 

Dlvifle  one  of  the  numhers  l>;/  the  ii.  c.  f.  ayid  multiply 
the  (luotirmt  hy  the  other  wunher.  The  result  is  the,  l c.  m. 
Foi  ^.v.\nv,,;e,  to  find  (he  r.,  c.  m,  of  24  and  3G. 

Tiie  c.  F.  or  24  a.nd  3G  is  12. 

Now  24^12  = 2. 

.-.  ■L.  c.  M.  of  24  and  36-36  x 2-72. 
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Kote. — The  syir.bol , *.  stnnds  for  tlie  word  therefore. 

Since  12  is  the  h.  c.  f.  of  24  and  30,  then  24  = 12  x 2 and 
30  = 12  X 3,  also  24  x 30  = 12  x 2 x 12  x 3,  and  obviously  the 
L.  c.  M,  of  the  two  numbers  will  consist  of  the  product  of  all 
the  piimo  laccors  in  the  two  numbers  ; or  the  least  common 

24  X 30 

multiple  of  24  and  30  = 12  x 3 x 2 or  — — - — =72. 

And  there  is  no  integral  number  less  than  72  which  is  a 
multiple  of  24  and  30. 

For  72  contains  24  3 times,  30  2 times,  and  3 and  2 being 
prime  to  each  other  : 

24  X 30 

Wherefore  the  L.  c.  m.  of  24  and  30  = — --7^ — . or  the  least 

J.  ^ 

common  multiple  of  two  numbers  is  equal  to  their  product 
divided  by  their  highest  common  factor. 

The  following  form  is,  perhaps,  more  convenient  in 
practice : 

L.  C.  M.  of  24  and  30  = -^^  = 24x^- 

JL^ 

The  L.  c.  M.  of  two  numbers  is  equal  to  the  product  of 
either  of  the  n ambers  multiplied  by  the  quotient  arising 
from  dividing  the  other  by  their  highest  common  factor. 

Examples,  (xxv.) 

Find  the  L.  C.  M.  of 

(1)  27  and  54. 

(3)  633  and  844. 

(5)  1000  and  2125. 

(7)  936  and  2925. 

(9)  2443  and  4537. 

57.  To  find  the  L.  c,  M.  of  three  or  more  numbers,  we 
might  find  the  L.  c.  M.  of  any  two,  and  then  find  the 
L.  c.  M.  of  the  resulting  number  and  of  a third  of  the 
original  numbers,  and  so  on,  the  final  result  being  the 
L.  c.  M.  required. 

Thus,  to  find  the  l.  c.  m.  of  12,  20,  36,  and  54,  we  might 
proceed  thus  : 

The  L.  c.  M.  of  12  and  20  is  60, 
of  60  and  36  is  180, 
of  180  and  54  is  540  ; 

.*.  the  L.  c,  M.  of  12,  20,  36,  and  54  is  540. 


(2)  88  and  108. 

(4)  195  and  735. 

(6)  3432  and  3575. 
(8)  2304  and  4032. 
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But  in  practice  it  is  generally  more  convenient  to  pro 
ceed  by  the  following  Kiile  : 

Set  dotcn  the  given  numbers  side  by  side  ; divide  by  any 
number,  commencing  with  2,  3,  5 . . . ivhich  idll  exactly 
divide  two  at  least  of  the  numbers  ; set  down  the  quotients 
and  the  numbers  that  are  not  exactly  divisible  by  the 
divisor,  side  by  side  ; and  proceed  in  this  tcay  till  you  get 
a line  of  numbers  ivhich  are  prime  to  one  another.  Then 
the  continued  product  of  all  the  divisors  and  the  num  bers 
in  this  line  will  be  the  l.  c.  m,  required. 

Thus,  to  find  the  l.  c.  m.  of  12,  20,  30,  54. 


2 

12,  20,  30,  34 

2 

6,  10,  15,  27 

3 

3,  5,13,27 

1,  5,  5,  9 

I i 1 9 

-1  -L,  •*., 

L.  i.  M.  = 2 X 2 X 3 X 5 X 9 = 340. 

Tne  following  is  somewhat  shorter  : 

Set  down  the  numbers  in  a line,  then  strike  out  any  that 
are  contained  in  any  of  the  others.  Divide  those  not 
strucJc  out  by  any  number  that  will  exactly  divide  one  of 
them  ; under  any  that  it  exactly  divides,  place  the  quotient- 
under  any  which  contain  some  factor  common  to  it,  set 
down  the  quotient,  after  striking  out  this  factor  ; and  bring 
down  all  the  other  numbers. 

Proceed  in  this  way  with  the  new  line  ; and  so  on,  until 
all  the  numbers  left  in  any  line  have  no  common  measure, 
but  unity.  Then  the  continued  yirodnct  of  the  numbers  in 
this  hue  and  all  the  divisors  is  the  l.  c.  m.  of  the  given 
numbers. 

xhus,  laking  the  numbers  in  Reedion  57 

12  1 12,  20,  30,  34 
f»,~3;^9 

. V M.  9 X 5 X.  12  = 340. 

To  find  the  l.  c.  m.  of  4,  8,  10,  12,  16,  20,  24,  25,  30 


Again, 
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12  I 4,  10,  12,  1(5,  20,  24,  25,  20 

4/  0,  2,  25,  ^ 
L.  ( Ai.  - 25  X 4 X 12  = 1200. 


Examples,  (xxvi.) 

Find  the  l.  c.  m.  of 


(1) 

6,  1 

),  24,  40. 

(2) 

8,  : 

12,  22,  i 

55. 

(3) 

32, 

18,  96,  144. 

(4) 

16, 

30,  48, 

56, 

72. 

(5) 

84, 

156,  63, 

99. 

(6) 

27, 

33,  54, 

69, 

132. 

(7) 

17, 

51,  119, 

210. 

(8) 

15, 

26,  39, 

65, 

180. 

C>) 

44, 

126,  198 

, 280,  330. 

(10) 

50, 

338,  675,  702,  975. 

Examination  Papers. 

I. 

(1)  Find  the  least  number  which,  divided  by  13,  15,  and 
17,  gives  remainder  12  in  each  case. 

(2)  If  A,  B,  and  C walk  103950  inches  together,  how  often 
will  they  step  at  the  same  moment,  A taking  33  inches 
at  a step,  B 27,  and  C 30  ? 

(3)  How  many  rails  will  enclose  a field  23023  feet  long  by 
17765  feet  wide,  the  fence  being  straight,  and  6 rails  high, 
the  rails  of  equal  length,  and  the  longest  that  can  be  used  ? 

(4)  Two  cog-wheels  containing  210  and  330  cogs  respect- 
ively are  working  together.  After  how  many  revolutions  of 
the  larger  wheel  will  two  cogs  which  once  touch,  touch 
again  ? 

(5)  Three  numbers  between  30  and  140  have  12  for  their 
IT.  c.  F. , and  2772  for  their  l.  c.  m.  Find  the  numbers. 

II. 

(1)  Explain  how  to  find  (1)  the  h.  c.  f.  and  (2)  the  l.  c.  m. 
of  a series  of  numbers  by  resolving  them  into  their  prime 
factors. 

(2)  A farmer  has  GOO  bushels  of  wheat  ; what  are  the  three 
smallest-sized  bags,  and  the  three  largest  bins,  holding  an 
exact  number  of  bushels,  that  will  each  measure  the  same 
without  a remainder  ? 

(3)  What  is  the  smallest  sum  of  money  with  which  I can 
buy  sheep  at  $5  each,  cows  at  $22  each,  or  horses  at  $75 
each  ? 

(4)  Three  horses  are  running  round  a race-course  of  5280 
yards ; the  first  horse  'us  440  yards  a minute,  the  second 
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552  yards,  and  the  third  204  yards  ; find  the  time  bet\i  ,en 
their  once  coming  all  together,  and  their  coming  all  together 
again. 

(5)  Find  the  least  number  which  divided  by  075,  1050, 
and  4308,  will  leave  the  same  remainder,  32. 

III. 

(1)  Explain  how  you  would  find  all  the  divisors  which  a 
number  has.  Find  those  of  1800. 

(2)  Ihe  L.  c.  M.  of  2,  3,  4,  5,  0,  8,  9,  and  another  number 
prime  to  them  is  10440.  What  is  this  number  ? 

(3)  How  do  you  determine  whether  a number  is  prime  or 
composite  ? 

Which  of  the  following  numbers  are  prime  and  which 
composite  : — 3391,  2099,  14787,  and  1477  ? 

(4)  Three  men.  A,  B,  and  C,  start  together  from  the  same 
place  to  walk  round  an  island  00  miles  in  circumference  ; 
they  walk  in  the  same  direction,  A at  the  rate  of  5 miles  per 
hour,  B at  4,  and  C at  3.  In  what  time  will  all  be  together 
for  the  first  time  after  starting,  and  how  many  miles  will 
each  have  gone  ? 

(5)  Find  the  greatest  weight,  in  grains,  that  will  measure 
both  pounds  Avoirdupois  and  pounds  Troy,  there  being  5700 
grains  in  one  pound  Troy,  and  144  lbs.  Avoirdupois  contain 
as  many  grains  as  175  lbs.  Troy. 

IV. 

(1)  Define  Factor,  Measure,  Multiple,  and  explain  when  a 
number  is  Prime,  and  when  Composite.  In  what  digits  iiiust 
prime  numbers  end  ? 

(2)  The  product  of  two  numbers  is  1270374,  and  half  of 
one  of  them  is  3129.  What  is  the  other? 

(3)  The  fore- wheel  of  a carriage  was  11  feet  in  circumfer- 
ence, and  the  hind  one  13  feet.  There  being  5280  feet  in 
a mile,  how  many  miles  had  a carriage  gone  when  the  same 
spots  which  were  on  the  ground  at  the  time  of  starting  had 
been  on  the  ground  300  times  at  the  same  instant  ? 

(4)  A can  dig  30  post-holes  in  a day  ; B can  dig  32,  and  C 
30  in  the  same  time.  What  is  the  smallest  number  which 
will  furnish  exact  days’  labor,  cither,  for  each  working  alone, 
or  for  all  working  together  ? 

(5)  How  many  firkins  of  butter,  each  containing  50  lbs. , at 
23  cents  a pound,  must  be  given  for  14  bbls.  of  sugar,  each 
containing  270  lbs.,  at  8 cents  per  pound. 
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V. 

(1)  Explain  the  use  of  zero  in  decimal  notation. 

(2)  Find  the  greatest  number  which  will  divide  10974  and 
15330,  leaving  as  remainders  respectively  54  and  30 

(3)  The  digits  in  the  units'  and  millions’  places  of  a num- 
ber are  2 and  7 respectively  ; what  will  be  the  digits  in  the 
same  places  when  999990  is  taken  from  the  number  ? 

(4)  An  avenue  3 miles  long  is  planted  with  5 rows  of  trees. 
The  trees  are  placed  in  the  different  rows  at  the  distances  of 
0 8,  9,  10,  and  12  feet  respectively.  If  the  rows  start  from 
the  same  straight  line,  (1)  how  often  will  5 trees  be  in  a line, 
there  being  6280  feet  in  a mile  and  (2)  how  many  trees  'dll 
there  be  in  the  avenue 

(5)  A number  is  composed  of  the  following  factors  : 2‘,  3^, 
5^,  11,  and  17  ; find  the  number. 


XI.— On  Fractions. 

58.  ISTumbers  are  the  measures  of  quantities. 

A QiLantity  is  anything  which  may  be  regarded  as 
being  made  up  of  parts,  like  the  whole. 

Thus  a sum  of  money  is  a quantity,  because  we  may 
regard  it  as  made  of  parts  like  the  wliole. 

To  measure  any  quantity  -we  fix  upon  some  known 
quantity  of  the  same  kind  for  our  standard  or  Unit,  and 
the  Number,  which  expresses  how  many  times  this  Unit 
is  contained  in  the  quantity,  is  called  the  Measure  of 
the  quantity. 

To  put  this  in  a more  'practical  shape,  we  give  the 
following  illustration  : We  measure  large  sums  of  money 
by  the  Unit  which  we  call  a Dollai\  and  when  we  say 
that  a man’a  income  is  two  thousand  a 'year,  we  mean  that 
he  receives  yearly  a sum  of  money  which  contains  the 
unity  two  thousand  times,  and  we  call  the  number  Two 
Thousand  tlie  measure  of  liis  income. 

59,  Now  we  can  conceive  that  a unit  of  measurement 
may  be  divided  into  a number  of  parts  of  equal  magnitude. 

For  instance,  if  we  take  a dollar  as  the  Unit  by  which 
we  measure  sums  of  money,  we  suppose  this  Unit  to  be 
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divided  into  one  hundred  equal  parts,  and  we  call  each  of 
these  parts  one-lnmdredth  of  a Dollar;  tico  sucli  parts  will 
be  two-hundredths,  iJiree  will  he  three-hundredths  of  a 
Dollar,  Such  parts  are  called  Fractions  of  a Dollar,  or 
other  Unit,  and  we  give  the  following  definition  : 

Def. — A Fraction  is  an  expression  representing  one 
or  more  of  the  equal  parts  of  a Unit. 

The  number  of  equal  parts  into  which  the  Unit  is 
divided  is  called  the  Denominator  of  the  Fraction,  and 
the  number  expressing  how  many  of  these  parts  are 
taken  to  form  the  Fraction  is  called  the  Numerator  of 
the  Fraction. 

These  operations  are  denoted  by  the  following  symbols; 
we  represent  a fraction  by  writing  the  numerator  above 
the  denominator,  and  separating  them  by  % horizontal 
line. 

Thus  f represents  the  Fraction  of  which  the  Nume- 
rator is  3 and  the  Denominator  4. 

Such  Symbols  are  called  Fraction-Symbols,  or,  for 
brevity,  Fractions. 

60.  The  .symbol  ^ is  read  one-half. 

The  symbol  is  read  one-third. 

The  symbol  2 is  read  three-fourths. 

The  symbol  y is  read  six-sevenths, 

and  so  on. 

61.  The  Numerator  and  Denominator  of  a Fraction 
are  called  the  Terms  of  the  Fraction. 

A Proper  Fraction  is  one  in  which  the  Numei-ator  is 
less  than  the  1 )enominator,  as  2- 

An  Improper  Fraction  is  one  whose  Numerator  is 
not  less  tlian  its  Denominator, 

In  our  explanation  of  the  fundamental  operations 
performed  with  fractions  we  shall  make  use,  as  far  as  is 
possible,  oi  2>i'02)(ir  fractions  only. 


FHACTIOJSS. 
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62.  To  show  that  | 

Suppose  a Unit  to  be  divided  into  3 equal  parts. 

Then  ^ will  represent  2 of  these  parts (1). 

Next,  let  each  of  the  3 parts  he  subdivided  into  4 
equal  parts. 

Tluis  the  Unit  has  been  divided  into  12  equal  parts,  and 
will  represent  8 of  these  subdivisions (2). 

Now,  one  of  the  parts  in  (1)  is  equal  to  4 of  the  sub- 
divisions in  (2). 

2 parts  are  equal  to  8 subdivisions, 
and  ^ 

We  draw  from  this  proof  two  inferences  : 

I.  Tf  tlie  numerator  and  denominator  of  a fi-action  be 
multiplied  by  the  same  number,  the  value  of  the  fraction 
is  not  altered. 

'PVmtt  •‘3  — 12  3 — 40 

inus  7-  — ^^  ana  ij  — xr,o- 

II.  If  the  numerator  and  denominator  of  a fraction  be 
divided  by  the  same  number,  the  value  of  the  fraction  is 
not  altered. 

'piinc  14__7  00  _ 0 

inus  2(7  — x(j  ana  xo(T  — ro- 

63.  To  make  the  important  theorem  established  in 
Article  62  more  clear,  we  shall  give  a practical  proof 
that  i = by  taking  a straight  line  as  the  unit  of 
length. 

! I I I I I I I I I I I I I I I I II 

A K 1)  F B G 

Let  the  line  AC  be  divided  into  5 equal  parts. 

Then,  if  B be  the  point  of  division  nearest  to  G, 

AB  is  4 of  AV (1). 

Next,  let  each  of  the  parts  be  subdivided  into  4 equal 
parts. 

Then  AG  contains  20  of  these  subdivisions, 
and  A B contains  IG  of  these  subdivisions  ; 

AB  ia  ol  AG (2). 
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Comparing  (1)  and  (2)  we  conclude  that 

4 1 

5 “"ZU 

64.  A fraction  is  in  its  when  the  nume- 

rator and  denominator  have  no  common  factor  except 
unity  : 

Thus  §,  represent  fractions  in  their  lowest 

terms. 

To  reduce  a fraction  to  its  lowest  terms  we  have  the 
following  Rule  : 

Divide  the  Numerator  and  Denominator  hy  their  n.  c.  f. 

Thus  if  we  have  to  reduce  if  its  lowest  terms,  we 
know  that  9 is  the  H.  c.  F.  of  18  and  81,  and  dividing  the 
numerator  and  denominator  by  9,  Ave  have  the  resulting 

fraction  f.  ^ i oc  j.  r. 

Again,  to  reduce  to  its  lowest  terms,  we  find  25  to  be 

the  H.  c.  F.  of  25  and  500,  and  therefore 
reduced  fraction. 

When  we  see,  by  inspection  or  by  an  application  of 
the  tests  of  divisibility  given  in  Art.  38,  that  a factor  is 
common  to  both  Numerator  and  Denominator,  we  may 
divide  both  by  this  factor  and  reduce  the  fraction  to 
lower  terms,  without  going  through  the  process  of  find- 
ing the  II.  c.  F. 

Thus,  to  reduce  the  fraction  we  see  that  both  terms 

are  divisible  by  10,  and 

Now  27  and  936  are  both  divisible  by  9 (Art.  38), 

and  .-.  uViB  ^rk- 


Examples,  (xxvii.) 

Reduce  to  their  lowest  terms  the  following  fractions  ; 


(1) 

(5) 


(2) 

(6) 


(^0 


72 

1 0 5.0 
0 4 0 r> 


(3) 

(7) 

(10) 


42 
2 Iff 
0 400 


3 17  8 

fi  2 2i- 


(4) 

(8) 


192 
T>f  «• 

3 J_  0 
C ffT' 


65.  Two  fractions  may  be  replaced  by  two  equivalent 
fractions  with  a Common  Denominator  by  the  following 
rule  : 

Find  the  l.  c.  m.  of  the  denominators  of  the  given  frac- 
tions. 


FUAOTIONS. 
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Dwide  iho,  l.  M.  Inf  the  denominator  of  each  fraction. 
M(dtii>l[i  the  fir d Numerator  to/  the  frd  Quotient. 
Midti/dij  the  second  Numerator  tjijihe  second  Quotient. 

The  tiro  Products  will  tie  the  Numerators  of  the  ei/uiva- 
lent  fractions  wtiose  commoii  denominator  is  the  l.  c.  m.  of 
the  original  denominators. 

Tlie  same  rule  holds  for  three,  four,  or  more  fractions. 

Ex.  (1).  Reduce  to  equivalent  fractions  with  the 
lowest  common  denominator,  f and  f- 
" Denominators  8,  7, 

L.  c.  M.  5G. 

Quotients  7,  8. 

New  numerators  21,  32. 

Equivalent  fractions  |-^,  ||. 

Ex.  (2).  Reduce  to  equivalent  fractions  with  the 
lowest  common  denominator, 

Denominators  3,  9,  72. 

L.  0.  M.  72. 

Quotients  24,  8,  1. 

New  numerators  48,  32,  13. 

Equivalent  fractions  4|,  ff,  ff. 


Reduce  to  equivalent  fractions 
mon  denominator, 

(1)  f,  f (2)  i,  1^,  oV- 

IS  17  JO 

\^/  ] 2>  20)  80)  1‘20"  W/ 

(^)  if  f)  ^)  iV  C^) 


Examples,  (xxviii.) 

with  tli4  lowest  com 


(3) 


3 i 

5)  T) 

4 15  2fi  05_ 

7)  XT)  5T)  102’ 

J5_  _5_  J_  JJ_ 
10)  27)  00)  400 


a 

XT- 


66.  To  compare  the  values  of  two  or  more  fratcions, 
we  convert  them  into  equivalent  fractions  with  a com- 
mon denominator  : then  the  comparison  of  the  values  of 
the  original  fractions  can  be  made  by  comparing  the 
numerators  of  the  new  fractions. 

For  example,  to  compare  the  value  of  f,  and  f. 

The  equivalent  fractions  are 
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The  descending  order  of  value  of  the  numerators  is  63,  60, 
56; 

the  descending  order  of  value  of  the  given  fractions  is 

;j  r>  2 
T>  7' 

67.  We  may  also  compare  fractions  by  reducing  them 
to  fractions  with  a common  Numerator^  and  assigning 
the  greatest  value  to  that  one  of  the  resulting  fractions 
which  has  the  least  denominator. 

Thus,  to  compare  the  values  of 

3 27  81 

ID  -JTj  U5* 

The  equivalent  fractions  are 

81  ai  81 

/.  the  descending  order  of  the  given  fractions  is 

2 7 8 1 a 

Bfj  5- 


Examples,  (xxix.) 
Compare  the  values  of 


(1) 

:5  4 9 

Tj  S)  T;J' 

(2) 

o 

()1 

91  iT* 

(3) 

0 1 .1  17 

TT>  151 

(4) 

•i 

B0> 

7 11 

Toi  7TJ- 

(5) 

7 9 11 

1531  4^1 

(6) 

2 

TTi 

r,  7 

T5T’  ,5  1‘ 

ADDITION  OF  FRACTIONS. 


68.  The  rule  for  adding  two  or  more  fractions  to- 
gether is  this  ; 

Reduce  the  Fractions  to  equivalent  fractions  having  the 
Lowest  Common  Denominator. 


Then  add  the  numerators  of  the  equivalent  fractions,  and 
q)lace  the  result  as  the  Numerator  of  a fraction  whose 
Denominator  is  the  common  denominator  of  the  equivalent 
fractions. 


The  fraction  will  he  equal  to  the  sum  of  the  original 
fractions. 

For  example,  to  find  the  sum  of  I and 


: iV  and  J 


1 V 1 — •* 
3 1 ~ 1 


X 


. 3 
12- 
a — 7 
I 2 12* 


SUnTKAtrilON  OF  FRACTIONS. 
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Examples,  (xxx.) 

Find  the  sum  of  the  following  fractions  : 

(1)  I and  f.  (2)  and 

(^)  f->  ir  'fs-  (4)  TT  T2 

(^)  W)  2U’  in'  T5(y- 

(6)  h i i iV  and 

(7)  TT)  aV)  '^5  and  y|tj. 

(8)  h h Y)  I and 
(^)  h tV)  2 In  and 


SUBTRACTION  OF  FRACTIONS. 


69.  The  rule  for  subtracting  a fraction  from  a greater 
fraction  is  this : 

Reduce  the  fractions  to  equivalent  fractions  havinq  the 
Loivest  Common  Denominator.  Then  subtract  the  numer- 
ator of  the  smaller  of  the  eqiiivcdent  fractions  from  the 
numerator  of  the  greater.,  and  gdace  the  residt  as  the 
rmmerator  of  a fraction,  ivhose  denominator  is  the  common 
denominator  of  the  equivalerd  fractions.  This  fraction 
vill  he  equal  to  the  difference  of  the  original  fractions. 

For  example,  to  find  the  difference  between  | and  f. 

a.— 14  5_15 

3 — -i  T anu  7 — 2 n 

14—1 


2 _ 1 j> 

"3  “ -1  T 


21  — 2 T- 


Examples,  (xxxi.) 

Find  the  difference  of  the  followimr  fractions  : 


(1)  I and  §. 

(3)  and  ^|. 
(5)  ^ and 

(7)  Mfandff’f. 
(9)  tVj2  and 


(2)  fandj^. 

(4)  Hand  Iff 
(6)  and 

(8)  ig§andj|f§. 


MULTIPLICATION  OF  FRACTIONS. 

70.  A fraction  is  multiplied  by  a whole  number  by 
multiplying  the  numerator  by  that  number  and  leaving 
the  denominator  unchanged. 
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Thus  f multiplied  by  3 becomes 
for  each  of  the  symbols  f and  f implies  that  a unit 
has  been  divided  into  7 equal  jiarts,  and  three  ‘ 

many  of  those  parts  are  taken  to  form  the 
sented  by  the  latter  as  are  taken  to  form  the  fi  actio 

represented  by  the  former. 

71.  To  prove  that  of  i=x5- 

fofi  = fofx|. 

Now,  suppose  a unit  to  be  divided  into  15  equal  paits, 

of  f =f  of  12  of  such  parts, 

= of  12  of  such  parts,  Art.  62. 

= 8 of  such  parts  ; Art.  62. 


then  f 


but 


Art.  62. 


15- 


8 of  such  parts  ; 

■ 2 of  |=  .j-A. 

Hence  we  derive  the  Rule  for  what  is  called  Multipli- 
cation OF  Fractions. 

Mm  extend  the  meaning  of  the  sign  X,  and  dehne 
? x4  (which,  according  to  our  definition  in  Art.  ^ 

have  no  meaning)  to  mean  f of  and  we  conclude  that 

2x|=-^t,  rvhich  in  u’ords  gives  us  this  rule  ; 

“ Take  the  product  of  the  numerators  to  form  the  nume- 
rator of  the  resulting  fraction,^  and  the  product  of  the 

denoniinators  to  forni  the  derioniinatorf 

The  same  rule  holds  good  for  the  multiplication  of 
three  or  more  fractions. 

Before  effecting  the  multiplication,  common  factors 
should  be  removed  from  the  numerator  and  denominator. 
It  will  be  well  for  the  learner  to  be  familiar  until  the 
principles  laid  down  in  Art.  38. 

For  example,  to  find  the  value  of  hi;  of  ff  of  ^9  we 
proceed  thus  ; 


1 1 ->5  of  ' ' = 

■2o  r>i  I 


1 1 X :j  5 X 1 7 

2 5 X 5 1 X 4 >1 
2X7X5X7X1' 

r>x-)X:5xi  7X7X7 


factors  from  numerator  and 


.5x3 
2__ 
1 5 ' 


and  removing  common 
denominator, 
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Examples,  (xxxii.) 


Reduce  to  their  simplest  form 


(1) 

(3) 

(5) 

(T) 

(9) 


o 


f 

4 2 
(!  5 


X 


^ II- 

^ 56 

17  X ? 

8 2 ^ :i  8 

nf  I I nf  1 6 nf 

12Q.5  ..f  712  ir).-J5 

276^  7Tt!  r» 


2 4 


1 2 3 


J1 

2i)- 


(2) 

(4) 

(C) 

(8) 


84 

¥5 


X 


TI- 


X 


10  2 V 

11  7 ^ 


!)  1 

13  2- 


1 UO  X 
16  1 ^ 


x^i^. 


20  2 r>7.‘5  ,.f  2 4 8_ 

¥6'5  ot  IS  nr  T?  10- 


DIVLSION  OF  /7.M677(;.V.S; 


72.  A fraction  is  divided  hy  a wliole  number  V>y 
multiplying  the  denominator  by  that  number,  and  leaV' 
ing  the  numerator  unchanged. 

Thus  f divided  by  3 becomes 

for  f-  implies  that  a unit  has  been  divided  into  7 equal  parts. 

implies  that  a unit  has  been  divided  into  21  equal 
parts,  and  hence  each  part  in  the  former  is  three  times 
as  great  as  each  part  in  the  latter,  and  since  the  same 
number  of  parts  is  taken  in  both  cases,  the  latter  fraction 
is  one-third  of  the  former. 


73.  To  show  that  ? ^ 5 = f x f. 

The  quotient  resulting  from  the  division  of  | by  I is 
such  a number  that,  when  it  is  multiplied  by  the  divi- 
sor f,  the  product  must  be  equal  to  the  dividend  §,  that 
is, 

f of  the  Quotient  = f, 

I of  4 of  the  Quotient  = f of  |, 

.•.  of  the  Quotient  = f of  |, 

.'.  the  Quotient  = f qf  f , 
that  is,  I f = I of  §, 

^ Al  2 -y  5 

Hence  we  obtain  the  following  rule  for  what  is  called 
Division  of  Fractions. 


Invert  the  divisor,  and  proceed,  as  in  Multiplication. 


Thus, 


12^1  6 „ 
4 it  • ;i  n — 


V -5  — 


1 n 
2¥* 


GO 
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Examples,  (xxxiii.) 


Divide 

a) 

by  ^ 

(2) 

2 5 Viv  10 

rr?  '^y  V? 

(3) 

iVn  by 

(4) 

I 'hv  I 

•JrtT  oy  Tjy 

(5) 

3 8 Uv  1‘jg 
iTS  'N  3^0 

(6) 

01  l-iv  ~ 8 - 

ISC, Vi  ‘jy  2^7 

(7) 

4 0 Vl  V 3-4j^ 
5oO  T450 

(8) 

095  12  51 

ISTi  'N 

(9)  . 

1 .5  3 5 V,v  -JL2  1 
■ ^42T  roTd 

74.  Having  now  established  the  elementary  rules  for 
operations  performed  with  fractions,  we  proceed  to 
notice  some  other  points  belonging  to  this  branch  of 
Arithmetic. 

75.  A whole  number,  or  integer,  can  be  written  as  a 
fraction,  by  putting  1 beneath  the  number  as  a denomi- 
nator ; thus  5 may  be  written  as  a fraction,  thus  f. 

Also,  since  ^ V =Y,  and  so  on,  it  is  clear  that 

we  can  represent  a whole  number  by  a fraction  whose 
denominator  is  any  whole  number  we  please  to  select. 

76.  A Mixed  Number  is  a number  made  up  of  an 
integer  and  a fraction,  as  4f.  This  may  be  read  thus, 
four  and  tivo-sevenths,  and  must  be  regarded  as  the  s/m 
of  4 and  f. 

A mixed  number  can  be  brought  into  the  form  of  an 
improper  fraction,  by  multiplying  the  integer  by  the 
denominator  of  the  fraction,  adding  to  the  product  the 
numerator  of  the  fraction,  and  making  the  sum  the 
numerator  of  a fraction  of  which  the  denominator  is  the 
denominator  of  the  original  fraction. 

Thus,  4f  = -=y>-, 

for  4|  = 4-f-f  = -2/  + f = '\P. 

Conversely,  an  improper  fraction  can  be  reduced  to  a 
mixed  number,  by  dividing  the  numerator  by  the  de- 
nominator, setting  down  the  quotient  as  the  integral 
part,  and  making  the  remainder  the  numerator  of  the 
fractional  part  of  the  mixed  number,  the  denominator 
being  the  denominator  of  the  original  fraction. 

Thus, 

p » r 21+4  ‘>1  I I ‘il  l ‘i  1 

forV=  ^ - = y -f  = 
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Examples,  (xxxiv.) 


Convert  into  improper  fractions  ; 


(1) 

74 

(2) 

o*r(  r. 

^04  j. 

(3) 

216’;;. 

(4)  i7«3j^-§0. 

and  into  mixed  numbers : 

(5) 

4 27 
10  • 

(b) 

a J 7 7 
lob  O’ 

(7) 

4 20a 

137  • 

(8) 

' 7 1’ 

77.  The  rules  for  the  Addition,  Subtraction,  Multi- 
plication, and  Division  of  Fractions  are  ai3])licable  to 
Inqyrojier  Fractions., 


Thus  ^ = 

i)  _ 1 .3  _ 
.5  12  ~ 


+ 


108 

00 


2(1  . 
2 0"  ■ 

(!  r> 
00 


(!  1 
2 0 


()0" 


Ja  V 2T  _ 12X27 
•J  ^ 20  — s,x2f, 


1 3 XOXJ^  _ 3 _ , 1 
0X13X2  a ~ 


11  T.  .JL.  01  ^ 117  V 3 3 _ 0X13X11X3  _ OXa  _ 

110  • 3 a iTo  or  iixiox7>ia  lox-.  Vo* 


78.  In  the  application  of  the  rules  to  Mixed  Numbers^ 
we  may  in  all  cases  change  the  Mixed  Numbers  into 
Improper  Fractions,  and  proceed  as  in  the  foregoing 
Examples.  In  Division  we  must  proceed  thus  : 


For  example, 


45 -1.10  a__  41. 

16-^124= 

0 X 


j:-  1 2_3  _ 4 1 V 
• 1 0 ~ 0 ■ 

04  — 10  V J>_ 

5 r -^0  4 


Ih 


In  Multiplication  it  is  usually  the  best  course  thus , 

172  vy  K4  _ 2a  vy  30  _ 23X1  3 _ 200  _/(0.7 

In  Addition  it  is  often  advantageous  to  jn’oceed  thus  : 
4|+3f  = 4+|  + 3+f 
=4+3+S+f 

— '7-1-14  112 

— i -t- i--5x 

— I7-I  2fi 

— < -t-  2 I 


and,  similarly,  when  three  or  more  numbers  are  to  be 
added,  we  may  separate  the  fractions  from  the  integers, 
and  make  a distinct  operation  for  each  class. 
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FRACTIONS. 


Ill  Subtraction  we  can  employ  the  same  method,  but  a 
little  care  is  necessary.  Suppose  we  have  to  take 

3f  from  4f, 

Reducing  the  fractional  parts  of  the  numbers  to  equiva- 
lent fractions  with  a common  denominator,  we  have 

3^|-  and 

We  can  now  take  the  integral  part  of  the  first  number 
from  the  integral  part  of  the  second,  and  the  fractional 
j)art  of  the  first  from  the  fractional  part  of  the  second, 
and  we  have 


A14  _ Ql  2 _ 1_2 
^2T  '^UT  — -‘■2T- 

But  suppose  we  have  to  take  3f  from  lOf, 

Since  | = ffandf  = Ji 

f is  greater  than  f , 

and  we  cannot  take  away  the  fractional  part  of  3§f  from 
the  fractional  part  of  10|f.  We  escape  from  the  difii- 
culty  by  the  device  of  adding  unity  to  each  ex])ression,  to 
3§f  in  the  form  of  1,  and  to  lO^f  in  the  form  of  ff. 

Thus  lOM  - 3M-  = lOff  - 4f|  ^ Gf|. 

Take  another  illustration  of  a practical  natura 
From  take  away  2>^d. 

We  add  four  farthings,  e.e.,  f of  a penny,  to  the  former 
sum,  and  1 penny  to  the  latter,  and  reason  thus : 
bid.  -3ld.  =bld.  -4|d.  =lfd. 


Examples,  (xxxv.) 

Simplify  the  following  fractions: 

(1)  4f-t-3f.  (2)  8|-6f.  (3)  104^--53,\. 

(4)  GfxOf.  (5)  14x3^\.  (6) 

(7)  2^-h3|.  (8)  Sf  + G-rV  + lrV 

(9)  16|  + 4|-fl7H-  (10)  4f-2^. 

(11)  14J-BJ.  (12)  6^-5*. 

The  following  examples  should  be  carefully  noticed  : 

I.  From  17  take  4:rf\ . 

1 / ~ 4-j’^  = 16  -f- 1 — 4o\  = 16  -4-1-1  — 2’’^-. 

= 12-l-.y>  = 12^f. 


FRACTIONS. 


IT.  From  317  take 

317  - = 310  + 1 - /i,  = 310  + 1 H 

ITT.  Multiply  -jVcfo  by  397. 

Since  = 1 ~ toVu 
397  X = 397  - = 390  + 1 - 

= 390+^>i^  = 390,^HH^. 

79.  A Compound  Fraction  is  defined  to  be  the  frac- 
tion of  a fraction. 

Thus  f of  y and  of  2\  of  are  compound  fractions. 
They  are  reduced  to  simple  fractions  by  the  process  of 
Multiplication. 

Thus  ■|of2iof5f=|xfx-Y-  = = m = 8H|. 

80.  A Complex  Fraction  is  one  of  which  the  Nume- 
rator or  Denominator  is  itself  a fraction  or  a mixed 
number. 

Thus  I 
7 

They  are  reduced  to  simple  fractions  by  the  process  of 

Division.  4 

Thus  I = |-7  = |-l  = |x|  = ,3_ 


2 45 

- and  ^ are  complex  fractions, 
f bf 


and  5 — 2-h^  — f X f — 3f. 


Examples,  (xxxvi.) 


Simplify  the  following  fractions  : 


(1) 

f of  of  7*. 

(2) 

44  of  111-  of  15. 

(3) 

^ of  2f  of  3y  of  90. 

(4) 

0 

I. 

(5) 

14 

KV- 

(9) 

3i' 

(7) 

11  ‘ 

(8) 

■lii 

The  Highest  Common  Factor  and  the  Least  Common 
Multiple  of  Fr.actions. 

81.  The  H.  c,  F.  or  l.  c.  m.  of  fractions  can  be  readilr 
found  by  considering  that  tlie  denominator  is  simply  tlie 
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FRACTIONS. 


name  of  so  many  units  represented  by  the  numeratot' 
No  difficulty  is  ever  experienced  in  finding  the  it.  c.  f. 
or  L c.  M.  of  $12  and  $1G,  or  of  12  apples  and  IG  apples. 
In  fractions  the  name  is  written  under  the  number  repre- 
senting the  collection  of  units  of  that  name. 

Thus  to  find  the  ii.  c.  f.  of  and  proceed  as  in 
whole  numbers;  find  the  ii.  c.  f.  of  12  and  IG,  which  is 
4,  and  call  it  by  its  name,  which  in  this  case  is  thirty- 
sixtlis.  Hence  the  ii.  c.  F.  is 

Similarly  to  find  the  l.  c.  m.  of  and  find  the 
L.  c.  M.  of  12  and  IG,  which  is  48,  and  call  it  by  its 
proper  name.  Hence  the  l.  c.  m.  is  Hence  to  find 
the  II.  c.  F.  of  fractions  we  have  the  following  i-ule  : 

Change  them  to  others  having  the  same  name  or  denomi- 
nator, and  find  the  ii.  c.  f.  of  their  numerators.  This 
placed  over  the  common  denominator  will  he  the  ii.  c.  f.  of 
the  fractions. 

To  find  the  l.  c.  m.  of  fractions  : Change  them  to  others 
having  a common  denominator,  and  find  the  l.  c.  m.  of  the 
numerators.  This  placed,  over  the  common  denominator 
loill  he  the  l.  c.  m.  of  the  fractions. 

The  following  is  .somewhat  shorter  : Find  the  L.  u.  m. 
of  the  numerators,  and,  under  this  place  the  ii.  c.  f.  of  the 
denominators  of  the  fractions.  The  rfsultimg  fraction,  will 
l>e  the  L.  c.  M.  required. 


Examples,  (xxxvii.) 

Find  the  ii.  c.  f.  of  the  following  fractions; 

(1)  i and  |.  (2)  and 

(3)  I 3],  41,  and  5?,. 

(4)  §,  f , II,  41,  and  5i. 

Find  tlie  l.  c.  m.  of  the  following  fractions  : 


(5)  ^ and 


(G) 


2L  and  7 


ON  THE  ITSE  OF  BKACKETS. 
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ON  THE  USE  OF  BRACKETS. 


82.  When  an  expression  is  inclosed  in  a bracket  ( ), 
it  is  intended  to  show  tliat  the  whole  of  the  expression  is 
affected  by  some  symbol  which  precedes  or  follows  the 
bracket. 


Thus  24x(3^  + 7|-)  means,  that  24  times  the  sum  of  the 
numbers  3|  and  7^  is  to  be  taken,  which  we  may  effect  by 
combining  3^  and  by  addition,  and  multiplying  the  result 
by  24. 

Again,  2&-^(4|-2^)  signifies  that  2^-  is  to  be  divided  by 
the  difference  between  4|  and  2-| ; and  therefore  the  result 
will  be 


95-:.  91  nr  1 0 V 4 7 

— oi  'y  — or  Y X o5* 


And,  generally,  we  may  say,  that  when  numbers  are 
included  in  a bracket,  the  expression  within  the  bracket 
must  be  brought  into  the  simplest  form  before  combining 
it  with  expressions  not  in  the  bracket. 


83.  The  methods  of  denoting  a bracket  are  various  ; 
thus,  the  marks  [ ] and  { } are  often  employed. 

Brackets  are  made  to  enclose  one  another,  as  in  the 
expression, 

[3-2-|-3-f4  + 5-(2  + J)}]. 

In  removing  such  brackets  it  is  best  to  commence  with 
the  innermost,  and  to  remove  the  brackets  one  by  one 
thus,  3.^[2  + 3-f-|4  + 5^(2  + ^)}] 

= 3^[2  + 3^{4  + 5H-f}] 

-3^[2  + 3-{4  + V}] 

-3^[2  + 3-^-V'] 

= 3-[2  + f^] 


— 1jL>  7 


_ 1 29 
~ 1XT7- 


We  have  worked  out  this  example  at  length  because  it 
will  teach  the  learner  how  to  simplify  with  neatness  a 
peculiar  class  of  fractions  called  Continued  Fractions, 
which  appear  in  a form  like  the  following  : 

1 


4 + 


1 
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ON  THE  USE  OF  BRACKETS. 


This  fraction,  by  the  aid  of  brackets,  may  be  repre- 
sented thus, 

l-[4  + lH-U-l-(2-,Vi], 

and  then  we  can-  simplify  it  by  the  gradual  removal  of 
the  brackets,  the  final  result  being  /j. 


84.  There  is  another  method  of  simplifying  Com})lex 
and  Continued  Fractions,  which  we  may  explain  by  the 
following  examples  : 

Ex.  (1).  To  simplify 

Multiply  all  the  terms  of  the  fraction  by  7,  and  it  becomes 


Ex.  (2).  To  sim})lify  ^ ^ ..  • 

o + pQ 

Multiply  the  terms  by  30,  and  we  get 

or 


Ex.  (3).  To  simplify  j 

iv  ~ I'r 

Multiply  all  the  terms  by  42,  and  we  get 

28-18 


35-15 


or 


10 


or 


Ex.  (4).  To  simplify 


195 


3 + : 


105 


3 1954-28  223 


9 + f 

Ex.  (5).  To  simplify 


1 -h 


1 + 


i i 

1 


1 + 


1 + 


1 + 5 


1 + i 


5 

8 


ON  THE  USE  OF  BRACKPri’S. 
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Examples,  (xxxviii.) 
Simplify  the  following  fractious; 


(1) 

(4) 

(7) 

(9) 


0 


o + 


11  - 


1 -i 


(2) 


(5) 


10  _ B 
la  1 r 


ITT 


!» 

10 


((>) 


1 1 

1 r, 


:» 

■21 


12 


+ I 


5 + 


0 


(8) 


3 


9 + 1 


2 + 


(10) 


1 

3 + ^ 
1 


2 - 


4-f 


1 + 


1 + ^ 

1 + 1 


85.  If  two  brackets  stand  side  by  side,  icith  no  sign 
between  them,  as  (t  + |)  it  is  implied  that  the  con- 

tents of  one  bracket  are  to  be  multiplied  by  the  contents 
of  the  other. 

The  following  cases  will  illustrate  the  generally  re- 
ceived usage  in  Arithmetic  respecting  these  signs  : 

(1)  The  operations  indicated  hj  “q/j”  x , and.  + should 
be  performed  before  adding  or  subtracting. 


kix.  (1).  I + I of  - I:  + ^ + f X 


6 

ir 


— I + (t  of  x\)  ~ (1  + s)  + (f  X A) 

= I + XT  “ I + 


4 

xr 


1 0 
XT* 


(2)  The  operations  indicated  by  x and 
performed  in  the  order  in  lohich  they  occur. 


shoidd  be 


Ex.  (2). 


Ex.  (3). 


= t > 
_ 1 0 
— XX* 


= t X 

— li 
~ 1 2* 


ir 

r, 

xi 


(i 

xr 
1 1 

‘G 


X 


A 


X f 
X I 


I X 

= I X 
_ 1 5 
~ Bi* 


• t X I 

X ^ X I 


Ex.  (4). 
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(3)  The  operaiion.'in<li raf e<l  hij  “o/”  i^hould  he  perfurmnl 
hejore  that  indicated  tnj  ; tliis  is  tlie  only  caso  in  whidi 
custom  makes  a distinction  between  x and  “of.” 

Ex.  (5).  -q  of  2^-  IS-  of  I- 

= (§  X -VO  - (¥  X I) 

— g X 7 X ] ;j  X 3 
_ 1 '.) 

Examples,  (xxxix.) 

Simplify  the  following  expressions  : 


(1) 

Sf  - (2|  + If). 

(2) 

(4*  + 21)  - 35f. 

2 

1 

(3) 

^■"7  + i' 
3 

(4) 

(5) 

a 5 
4 - 

' +t 

(b) 

T + It  of  xh  — 

(7) 

I of  i + e - i. 

(8) 

(11 -f)  of7p.-lf. 

(0) 

a - -A)  (2|  + 3|). 

(10) 

(l’;T  “ .-riT)  (f’s+TScl) 

(11) 

(2  + -t-  (3  + 1) 

(12) 

(3t  - 2A)  - f of  ^ 

(i  - i)  X (4  - 3f) 

2f  - (1  + i) 

86. 

AVe  shall  conclude 

this  Chapter  with  a set  of 

Miscellaneous  Examples  on  Fractions. 


(1)  Add  together 

(2)  Add 


Examples,  (xl.) 


1 7 r,  8 1 

T?.!'  I-J’  I'll  ;"(j' 


f of  f to  s of  2}, 


and  multiply  the  result  by 

'f  of  - (I  + t). 

(3)  Subtract 

::  of  ^ from  i|  of  A 
and  divide  the  result  by 

(I  ~ t)  X (i  - jt)- 


y 


MISCELLANEOUS  EXAMPLES  IN  FRACTIONS. 
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(4)  Simplify  the  fractious  ivi',  ~s"-,Vs’  lii‘4  tlicii- 
product. 

(5)  Divide  th(5  })roduct  of  3‘f  and  dy  by  tlui  product  of 
of  15  and  l.Vi. 

(6)  Multiply  together  the  fractions  of  4.t  2|,  and  add 
the  result  to  + 3.'j. 

(7)  Multiply  the  difference  between  and  |(}t  ^>y 
the  sum  of  4/^-  and  ; and  multiply  the  result  by  the 
difference  l)etween  10 1 and  5|. 

(8)  Simplify 

+ « 20.i 

V3  ‘ 7/  a<!  _l_ 

(9)  Simplify 

m + H-  1^5)  (44  - 3^) 

divided  by 

ffV  + — (2j'jr  — ^ 

(10)  Simplify 

« + 2|)  (j^). 


(11)  Simplify 


divided  by 


(7^  + U-  iV)  (21  - 4) 

(4b  - Tl)  “ (28'  “ TIT  ~ -h)- 


(12)  Simplify 


pf  ancl  (^1  of  l^y 


(13)  Simplify 
1 


and 


4 - 


4 + 


2 - 


4 - 1% 


9 _ !1 
^ T(I 


(14)  Simplify 

102  — 1 •'>  12 
' i and  (f  of  2,V)  - 5? 


7b  + 3x1 


To 


9 a 
Zy 


(15)  Simplify 

Si  — 4-  a < 

Ll_1 IL £_  0,1(1  121  X •‘I’TfT 

+ 71  - (4 


70 


MIkSOKLLANEOUS  examples  in  fkactions. 


(10)  Simplify 
1 


j)  — ^ 


- --h  of  ^ 


+ (TTT 


X log. 


3 - 


3-^ 


4 - 


4-i 


(17)  Simplify 

- 7|  + 5|  - 4^ 


13  - 11 A + lOir  - fllj  ""  * 


'2  (J 


(18)  Simplify 

^ ^ 3f\  + ply  ^ ^fV  f-i'fr  194 

9^f  X 1ft  - Hi  + 3H  X 611  -f-  7U  ^ 

(19)  Simplify 

A of  3ff  of  2414  — 4|^  X 3t|^  3g,v  , ^ 

m X m - 4m  - 71)}  X 5H  - i4f^  ^ 

(20)  Simplify 

19 

9 X bVVsj  (ffV  ~ li)- 
7 X 

(21)  Simplify 


3 - If 


V 4S(!-J  _i.  n 1 _ 25\ 

X 4lir  ~ VI2  .-IsA 


(22)  Simplify 
7 

4 - 


3 - f 


JL  _ 2 7 


13 


4 _ 2 

I 'f'  4.  _ 2. 


X 


19  - 


V - •? 


0 

:i T 


(23)  vSimplify 


3 


3-f~^4-|; 
3 I 


i.*s-.u: 


9 - ' ‘i  _ i 

^ 4 


EXAMINATION  TAl’KllS. 
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Examinaiion  Payers. 

I. 

(1)  Explain  how  to  reduce  a mixed  number  to  an  improper 
fraction,  and  show  the  reason  for  each  step. 

(2)  Bought  18|  yards  of  silk  at  $2|  a yard,  and  27^  lbs.  of 
cheese  at  $7]  j per  lb. ; how  much  money  did  I spend  ? 

(3)  How  many  times  does  the  sum  of  12i  and  8g  contain 
their  ditierence  ? 

(4)  B,  who  owns  of  a ship,  sells  t of  his  share  for  $3600 ; 
what  is  the  ship  worth? 

(5)  There  are  two  numbers  whose  sum  is  44  and  whose 
difference  is  2j- ; find  the  numbers. 

II. 

(1)  What  is  meant  by  expressing  one  number  as  the  frac- 
tion of  another  ? Explain  how  to  express  3^^  as  the  fraction 
of  9^-. 

(2)  How  may  the  relative  magnitude  of  two  or  more  frac- 

ti(ms  be  compared  ? Arrange  the  fractions  in 

the  order  of  magnitude. 

(3)  Add  together  I'j,  -/’f,  and  j-fg,  and  find  what  is  the  least 
fraction  with  denominator  1000  which  must  be  added  in 
order  that  the  sum  may  be  greater  than  unity. 

(4)  Show  that  the  value  of  lies  between  § and  |. 

(5)  A ship  and  her  cargo  are  valued  at  $60,000,  and  § of 
the  value  of  the  ship  is  equal  to  ^ of  the  value  of  the  cargo  ; 
find  the  value  of  each. 

III. 

("1)  Define  Numerator  and  Denominator,  and  explain  why 
they  are  appropriately  applied  to  the  terms  of  a fraction. 

(2)  If  f of  I of  2|  bbls.  of  flour  is  worth  $7^,  what  is  the 
value  of  bbls.  ? 

(3)  If  any  number  of  fractions  be  equal,  then  any  of  them 
is  equal  to  the  fraction  whose  numerator  is  equal  to  the  sum 
of  all  the  numerators,  and  whose  denominator  is  equal  to  the 
sum  of  all  the  denominators.  Exemplify  this  in  the  case  of 
six  equal  fractions. 

(4)  Add  together  and  and  subtract  the  sum  from 

2 ; multiply  the  difference  by  | of  of  88,  and  find  what 
fraction  the  product  is  of  999. 

(5)  A’s  age  is  of  B’s,  and  B’s  is  f of  C’s,  and  C 12  years 
ago  was  72  ; what  are  their  respective  ages  ? 
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IV. 

(1)  Before  adding  fractions  together,  why  is  it  necessary 
to  change  them  to  others  having  the  same  denominator  ? 

(2)  What  number  must  be  taken  from  17-1  so  that  it  may 
contain  3|-  an  exact  number  of  times  ? 

(3)  There  is  a number  which  divided  by  and  the 

‘ 9 1 

quotient  increased  by  2|  and  the  sum  multiplied  by  and 

the  result  diminished  by  ^ of  f-  of  14^  gives  2f.  Find  the 
number. 


(4)  A bought  a horse  and  carriage  for  $225,  and  paid  for 
the  harness  of  what  he  paid  for  the  horse.  The  carriage 


cost  ^ of  the  value  of  the  horse.  What  was  the  price  of  each  ? 

(o)  Divide  $8888  among  A,  B,  and  C,  so  that  A may  receive 
$88  less  than  3 times  B’s  share  and  C $176  more  than  one- 
half  of  A and  B’s  shares. 


V. 


(1)  Explain  each  step  in  the  process  of  reducing  a complex 
fraction  to  a simple  one. 

(2)  Simplify  31  x 31  x 31  - 1 divided  by  31  x 3]  - 1. 

(3)  What  is  the  smallest  sum  of  money  witli  which  A can 
purchase  sheep  at  $4^  each,  calves  at  $5^1  each,  or  pigs  at  $21 
each ; and  how  many  of  each  can  be  bought  with  this  sum  ? “ 

(4)  John  spent  $80  less  than  of  his  money  at  one  time, 
and  at  another  $40  more  than  ^ of  the  remainder,  and  now 
has  $40  left.  How  much  had  he  at  first  ? 

21 

(5)  One-fourth  of  — of  the  length  of  a pole  is  in  the  mud  ; 

two-thirds  of  the  remainder  is  in  the  water,  and  there  are  51 
feet  in  the  air  ^ what  is  the  length  of  the  pole  ? 

VI. 

(1)  Show  that  = 

(2)  Find  three  fractions  whose  numerators  shall  be  3,  5 

and  7 respectively,  and  their  sum  equal  to  unity.  ’ ’ 

(3)  From  the  sum  of  3|  and  4^  subtract  iVj,  multiply  the 
difference  by  2|,  and  divide  the  product  by  4[. 

(4)  A sold  a watch  for  1 more  than  it  cost' him  to  B,  who 
sold  it  to  C for  $30,  which  was  less  than  it  cost  him.  What 
did  the  watch  cost  A ? 

(5)  There  are  three  rooms  18|,  and  17-^  feet  long 
respectively.  Find  the  longest  plain  ruler  with  which  the 
three  rooms  can  be  measured. 


EXAMINATION  PAFEKS. 
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VII. 

(1)  Give  a detiiiition  of  multiplication  that  will  apply  to 
fractions. 

(2)  A person  dies  w'orth  $40000,  and  leaves  ^ of  his 
property  to  his  wife,  ^ to  his  son,  and  the  rest  to  his  daugh- 
ter. The  wife  at  her  death  leaves  of  her  legacy  to  the  son 
and  the  rest  to  the  daughter;  but  the  son  adds  his  fortune  to 
his  sister’s,  and  gives  her  } of  the  whole.  How  much  will  the 
sister  gain  by  this  ? and  what  fraction  will  her  gain  be  of  the 
whole 

(3)  One  half  of  a population  can  read  ; f J-  of  the  remainder 
can  read  and  write  ; .jb  of  the  remainder  can  read,  write,  and 
cipher,  while  the  rest,  243000,  can  neither  read,  write,  nor 
cipher  ; what  is  the  population  ? 

(4)  Three  men.  A,  B,  C,  run  round  a circle  in  5,  6,  and  7^ 
minutes  respectively.  If  they  start  from  the  same  point  at 
the  same  time  and  run  in  the  same  direction,  how  long  will 
they  run  before  they  are  all  together  again  ? and  how  often 
will  each  have  gone  round  it  ? 

(5)  A owned  f of  a ship,  and  sold  | of  his  share  to  B,  who 
sold  f of  what  he  bought  to  C,  who  sold  j'Y  of  what  he  bought 
to  D ; what  part  of  the  whole  ship  did  each  now  own  ? 

VIII. 

(1)  What  are  the  advantages  in  arithmetical  operations  of 
employing  fractions  expressed  by  the  smallest  number 
possible  ? State  how  fractions  expressed  by  large  numbers 
may  be  reduced  to  equivalent  fractions  expressed  by  smaller 
numbers.  Is  this  always  possible? 

(2)  Is  more  nearly  equal  to  J or  to  3|-2HY-1-77y  of  21 
- 1^-,  and  by  how  much  ? 

(3)  Of  the  sovereigns  wdio  have  reigned  in  England  since 
the  Norman  conquest,  there  are  -Jth  of  one  name,  |ths  of 
another,  of  another,  4,  of  each  of  two  others,  and  of 
each  of  three  others,  and  there  are  5 besides  ; find  how 
many  sovereigns  have  reigned  in  England  since  the  conquest. 

(4)  Three  horses  start  from  the  same  point,  and  at  the 
same  time,  upon  a race  course  300  rods  in  circuit ; the  first 
horse  passing  over  ^ the  circuit,  the  second  |,  the  third  in 
a minute.  In  how  many  minutes  will  they  all  be  together 
again,  and  how  far  will  each  have  travelled  ? 

(5)  Divide  the  difference  of  131 |(2l5-  - 2/j)  x 1^}  and  13^ 

-r(2?-Vr)^l7‘  by  xlf 
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XII. — Decimal  Fractions. 

87.  The  multiples  of  10  are  10,  20,  30,  40,  50,  and  so 
OFi.  (Art.  39.) 

The  Powers  of  10  are  10,  100,  1000,  10000,  and  so  on, 

and  these  are  called  the  first,  second,  third,  fourth 

Powers  of  10.  (Art.  27.) 

88.  A Fraction,  W’hich  has  for  its  denominator  one 
of  the  Powers  of  10,  is  called  a Decimal  Fraction,  or 
for  shortness’  sake,  a Decimal.  All  other  fractions  are, 
by  way  of  distinction,  called  Vulgar  Fractions. 

89.  To  save  the  trouble  o£  vu’iting  the  denominators  of 
decimal  fractions,  a method  of  notation  is  used,  by  which 
we  can  express  the  value  of  the  denominator  in  every  case. 

This  method  will  be  best  explained  by  the  following 
examples : 

•3  stands  for  and  is  read  thus,  three-tenths. 

•25  stands  for  PYhi  read  thus,  twenty -jive  hundredths. 

'347  stands  for  and  is  read  thus,  three  hundred  and 

forty-seven  thousandths 

The  figures  which  follow  the  Point  • are  those  which 
form  the  Numerator  of  the  fraction  in  each  case. 

The  number  of  the  figures  which  follow  the  Point 
corresponds  to  the  number  denoting  the  particular  Power 
of  10,  which  forms  the  Denominator  of  the  fraction  in 
each  case. 

Now,  as  the  first  power  of  10  is  1 followed  by  one 
zero,  and  the  second  power  of  10  is  1 followed  by  two 
zeros,  and  the  third  power  of  10  is  1 followed  by  three 
zeros,  and  so  on,  we  can  in  every  case  write  the  denomi- 
nator by  affixing  to  1 a number  of  zeros  equal  to  the 
number  of  ligures  that  follow  the  Point. 

Thus,  '420789  stands  for  iVohuffo’ 
six  zeros  being  affixed  to  the  1,  because  the  number  of 
figures  that  follow  the  Point  is  in  this  case  si.c. 

Again,  -07  stands  for  j 0(Ji 

■005  stands  for  i 
•00025  stands  for 
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the  zeros  which  come  between  the  Point  and  tlie  figures 
7,  5,  and  25,  not  being  set  down  in  the  numerators  of 
the  fraction,  as  liaving  no  ellect  on  the  value  of  the 
numerators,  seeing  that  07  and  7 stand  for  tlie  same 
number,  and  that  005  and  5 stand  for  the  same  number. 

P>ut  these  zeros  affect  the  value  of  tlie  denominators, 
as  for  instance, 

'7  = I'o’  'vhile  '07  = ^^^d  ‘007  = xrnriy- 


90.  Zeros  affixed  to  a decimal  have  no  effect  on  its 
value  : that  is, 

’7,  "70,  '700  are  all  equal : 
for  -7  = 

•70  = 

•700  = 


7_ 

TO’ 

_7fL  _ 
1 00  " 

7J)JL 
1 0 0 0 


TT7j 

- J7TL 
“ 100 


7 

Tip 


91.  The  method  of  representing  Decimal  Fractions  is 
merely  an  extension  of  the  method  by  which  Integers 
are  represented,  as  will  be  seen  from  the  following  con- 
siderations. 


As  the  local  value  of  each  digit  increases  tenfold  as 
we  advance  from  right  to  left,  so  does  the  local  value  of 
each  decrease  in  the  same  proportion  as  we  advance  from 
left  to  right. 

If,  then,  we  affix  a line  of  digits  to  the  right  of  the 
units’  place,  each  one  of  these  having  from  its  position  a 
value,  one-tenth  part  of  the  value  which  it  would  have 
if  it  were  one  place  farther  to  the  left,  we  shall  have  on 
the  right  hand  of  the  units’  place  a series  of  fractions 
of  which  the  denominatoi’S  are  successively  10,  100, 
1000,  ....  while  the  numerators  may  be  any  numbers 
between  9 and  zero. 


Thus  246-4789 

= 2 X 100  -h4x  10-l-G-fxljd-  xuo  Tlfffo  "b  TOGOO* 


92.  A number  made  up  of  an  integer  and  a decimal, 
as  4 ‘5,  may  be  expressed  in  a fractional  form  by  writing 
as  the  Numerator  all  the  figures  in  the  number,  and  as 
the  Denominator  1 followed  by  as  many  zeros  as  there 
are  figures  after  the  ] mint. 
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Thus,  4’5  = 

4,-r;  _ 4 I r,_  _ 40  1 r,  _ 4.5 

UH  ^ O -t-  Jy  _ -I-  _ -^y. 

Again,  14-075  = Vo^V' 

for  14-075  = 14  4 15.^  — 1 1000  4-  " •'>  — 1 Lovr, 

iUl  d.‘±  KJiO  — -f  y y „ -F  — -ioyfj  . 


Examples,  (xli.) 

Express,  by  means  of  fraction-symbols  in  their  lowest 
terms, 

(1)  -5.  (2)  -25.  (3)  -75.  (4)  -375. 

(5)  -00243.  (G)  -0000725.  (7)  14-8.  (8)  104-235. 


(9) 

50-0004.  (10) 

100-001. 

Express  in  the  abbreviated  form 

(11) 

9 

TU- 

(12) 

(13) 

4579 

TOOOD- 

(14) 

_ 3 
1000- 

(15) 

(IG) 

r>9 

1 ()OO(I(To0 

(17) 

2 5 (i  7 9 
1000000- 

(18) 

(19) 

1 9 

To  0(7  (5- 

93.  We  call 

■5,  3-7,  15-9  decimal  expressions  of  the /irai  order, 

‘25,  4 -39,  143  73  decimal  expi-essions  of  the  seamed  order 
"043,  5-OOG,  27 '009  decimal  expressions  of  the  third  order, 

the  number  of  the  order  depending  on  the  number  of 
figures  that  follow  the  j)oint. 

The  number  denoting  the  order  we  call  the  Index  of' 
the  order  : thus  1 is  the  index  of  the  fird  order,  2 of  the. 
second  order,  and  so  on. 

94.  From  what  is  stated  in  Art.  90  we  learn  that  a 
decimal  of  any  order  may  be  made  into  an  ecpiivalent 
decimal  of  a higher  order  by  affixing  one,  two,  three  zeros, 
according  as  the  index  of  the  higher  exceeds  the  index  of 
the  lower  by  1,  2,  3. 

Thus  '43  may  be  made  into  an  e(|uivalent  decimal  of 
the,///y/i  order  by  affixing  three  zeros,  thus,  -43000, 
and  -047  may  be  made  into  an  equivalent  decimal  of  the 
seventh  order,  by  affixing /o?«-  zeros,  thus,  -0470000. 
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AUDIT  ION  OF  DFCIMAL  FUACTIONF. 


95. 


To  :i(l(l  *27  to  • to  w(i  jjrocecxl  thus  : 


•27- 
•45  = 


2 7_ 

1 0 0 
•I  r,  . 
I 0 0 > 


•27+  -45: 


lo()  "h  1 00 


.45_ 


. 7 2 
•100 


= •72. 


But  we  obtain  the  same  result  if  we  set  down  the  dcci- 
mnls  one  under  another,  point  under  point,  add  tlie 
fiimres  as  if  they  stood  for  whole  numbers,  and  place  the 
point  in  the  result  under  the  other  points,  thus  : 


•27 

•45 


•72 


96,  If  the  decimals  to  be  added  be  not  of  tbe  same 
oT-'ler,  as  for  instance  •ST  and  •049,  we  reason  thus  : 

•049  is  a decimal  of  the  third  order, 

•37  is  a decimal  of  the  second  order,  but  it  can  be 
made  into  an  equivalent  decimal  of  the  third  order  by 
athxing  a cipher,  thus,  •370. 

Then  we  proceed  to  add  the  decimals  thus  : 

•370 

•049 


•419 

iSoAv,  suppose  we  have  to  add  more  than  two  decimal 
expressions,  as  •OOTd,  ^72,  •OS,  and  •123456. 

Of  these  four  expressions  the  last  is  of  the  sixth  order, 
and  we  may  make  the  other  three  into  equivalent  decimals 
of  tire  sixth  order,  and  set  them  down  thus  : 

•007400 

•720000 

•050000 

•123450 


•9U0S5G 
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When  the  learner  is  thoroughly  acquainted  with  the 
principle  on  which  this  ]>rocess  of  addition  depcunls,  lie 
may  omit  the  affixed  zeros,  since  ilioy  ]iav(5  Jio  olfec.t  on 
the  result,  and  may  Avrite  the  sum  just  worked  out  in  the 
following  way : .qq^4 

•72 

•05 

•12345G 


•900856 


If  the  numbers  to  he  added  be  made  up  of  integers 
combined  Avith  decimals,  aa'c  keep  the  points  in  a vertical 
line,  and  proceed  as  in  addition  of  integers. 

Thus  to  add  4'27,  15 '004,  -9007,  and  23,  Ave  proceed 


thus : 

4 ‘2700  or  thus,  4 27 

15-0040  15  004 

•9007  -9007 

23-0000  23- 


43-1747  43-1747 


Examples,  (xlii.) 

Find  the  sum  of 

(1)  -275  and  -425.  (2)  -007  and  -2394. 

(3)  -001  and  -0002. 

(4)  13-279,  3 00046,  742  000372. 

(5)  -000493,  3-24,  15,  42-6,  .324  42037. 

di)  49-327,  -458,  3317-05,  341-875,  32-4962. 

(7)  700 -.372,  894-0009,  '347,  00082,  5370-006. 

(8)  560-379,  -45687,  350-00.36,  7 074,  52-257. 


SUBTRACTION  OF  DECIMAL  FRACTIONS. 

97.  If  Ave  have  to  find  the  difference  betAveen  -47  and 
-.35,  Avhere  both  decimals  are  of  Ihe  same  order,  and  -47  is 
the  larger  of  the  tAvo,  avo  })roceed  thus  : 

P^rom  -47 
Take  -35 


/ 


Result  -12 
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performing  an  operation  like  that  of  Subtraction  of  In- 
tegers, and  keeping  the  points  in  a vertical  line. 

That  this  method  gives  the  correct  result  is  evident,  for 


•47 


•35  = 


4 7 _ .‘5  5 _ 12  — -1 9 
Tf)(J  TO  O'"  IT)  (J— 


98.  If  Ave  have  to  find  the  difference  between  *888 
and  ’9,  we  may  make  the  latter  into  a decimal  of  tin; 
third  order,  thus,  '900,  and  since  this  is  larger  than  ’888, 
we  proceed  thus  : From  -900 

Take  '888 


Result  ‘012 


If  we  have  to  find  the  difference  between  '998  and  1, 
we  observe  that  1,  being  an  integer,  must  he  greater  than 
•998,  which  is  a Proper  Fraction,  z.e.,  tVoijj  we  pro- 


ceed thus  : 


From  1000 
Take  -998 


Result  ‘002 

■ Examples,  (xliii.) 


Find  the  difference  between 

(1)  56-429  and  5 218. 

(3)  53-316  and  5-0867. 

(5)  6-047  and  5-9863. 

(7)  -0000086  and  '00001. 

(9)  10  and  '0002. 


(2)  9-005  and  7-462. 

(4)  -799  and  '8. 

(6)  850-007  and  270-8796. 
(8)  -00537  and  '000985. 

(10)  -09999  and  -101. 


MULTIPLICATION  OF  DECIMALS. 


99.  In  finding  the  product  of  ‘12  and  'll,  we  might 
proceed  thus: 


T2x 


■1  1 — 1_2_  V J 1 
“TOO  10(T' 


12X11 


__i  - 

looo^r- 


100X100 

the  result  being  a decimal  of  the  fourth  order 


0132, 


Again,  if  we  have  to  find  tlie  product  of  4 '32  and 

00012: 

4 '32  X -00012  = ^^^  X tob§oo“T(To 0005184, 
the  result  being  a decimal  of  the  seventh  order. 
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And,  generally,  the  product  of  any  two  decimal  ex- 
pressions is  a decimal  expression  of  an  order  whose 
index  is  the  sum  of  the  indices  of  the  orders  of  the  two 
expressions. 

Hence,  we  deduce  the  following  rule  for  Multiplication 
of  Decimals  : 

Multiply  as  in  the  case  of  inteyers,  and  mark  off  in  the 
'product  a number  of  decimal  places  equal  to  the  sum  of  the 
number  of  decimal  places  in  the  two  factors. 

Dor  example,  to  multiply  2 '4327  by  4 '23. 

2 -4327 
4-23 


72081 

48054 

97308 


10-290321 

i^gain,  to  multiply  43 ‘6  7 2 by  -00000047. 

43  -672 
•00000047 

305704 

174088 

2052584 

We  have  now  to  mark  oflF  eleven  decimal  places  from 
this  product,  and  as  the  product  contains  only  seven 
figures,  we  must  prefix  four  zeros,  and  put  the  ]>oint  on 
the  left  of  these,  thus,  "00002052584,  and  this  will  be  the 
required  product. 

One  more  case  must  be  considered. 

Suppose  we  have  to  multiply  -235  by  -48. 

•235 

•48 

1880 

940 


•11280 


DIVISION  OF  DEC.’IMALS. 


81 


This  ileciniiil  of  tlio  ji/lh  order  is  e(|invn]oiit  to  a doci- 
in:d  of  the  fourth  order,  -1T28  (Art.  i)U),  and  this  is  the 
simplest  form  of  the  result. 


Examples,  (xliv.) 

iNIultiply 

(1)  7-5  by  4-7.  (2)  3-G2by5*23. 

(3)  -427  by  -235.  (4)  -5G2  by  '00074. 

(5)  3 00704  by  4-0205.  (0)  -0009  by  1000. 

(7)  G23-4075  by  24-0259.  (8)  -0074G  by  -00G235. 

(9)  1432  G749  by  -00004030705. 

(10)  50704  042  by  -0040070900G1. 

Find  the  value  of  the  following  : 

(11)  -407  X 4-03  X -OOG. 

(12)  1 01  X 1000  X -001. 

(13)  -52x -007x4-3x -02. 

Find  the  continued  product  of 

(14)  -07,  4 -G,  -009,  and  52-47. 

(15)  42  G,  -795,  4-03,  and  -00074. 

(IG)  What  is  the  cube  of  2 '74  '? 

(17)  Raise  3 5 to  the  fourth  power. 
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100.  If  we  have  to  divide  -27  by  3,  we  might  proceed 
thus  : 27  0 _ -AO 

loU  • — TU(J~ 

Again,  if  we  have  to  divide  -00625  by  25,  we  might 
proceed  thus  : 

-00G25  - 25  = - 25  = o = '00025. 

In  both  cases  the  Quotient  is  a decimal  of  the  same 
order  as  the  dividend.. 


Hence  we  dciive  the  following  Rule  : 

If  the  Divisor  he  an  integer.,  j/erform  the  operation  of 
Division  as  if  the  Dividend  were  also  an  integer,  and.  mark 
of'  in  th,e  Quotient  as  many  decimal  idaces  as  there  are 
decimal  glares  in  the  Dividend. 
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For  example,  suppose  Ave  have  to  divide  ‘0080751  Oy 
243. 

243  ) ‘008G751  ( 357 
729 


1385 

1215 


1701 

1701 

The  Quotient  is  to  be  a decimal  of  the  eighth  order, 
the  result  is  ‘00000357. 

101.  Next  observe  that,  if  the  divisor  be  a decimal 
expression,  lue  can  in  every  case  change  it  into  an  Integer 
by  a process  which  Ave  shall  noAV  explain. 

If  Ave  multiply  a decimal  expression 

by  10,  the  effect  is  to  move  the  point  one  place  to  the  right  ; 
by  100,  the  effect  is  to  move  the  point  tAVo  places  to  the  right; 
by  1000,  the  effect  is  to  move  the  point  three  places  to  the 
right  ; 

and  so  on. 

For  instance,  123‘456x  10=124‘66, 
and  123  ‘456  x 100  = 12345  ‘6. 

Tlie  reason  is  obvious, 

fur  123-456  X 10-if§4^x  10  = i2y^%^  = 1234‘56, 
and  123-456X  100-ifg-A§^x  100  = iaf^ii^i  = 12345‘6. 

Hence  Ave  can  transform  any  Divisor  into  an  Integer 
by  multiplying  it  by  10,  100,  1000,  ....  according  as  tlie 
Divisor  is  a decimal  of  the  first,  second,  third  ....  order. 

For  exam])lo,  if  the  Divisor  be  ‘000492,  and  Ave  mul- 
tiply it  by  1000000,  Ave  transform  it  into  the  Integer  492. 

Noav,  Ave  may  multiply  a Divisor  by  any  number,  if  Ave 
multiply  the  Diviilend  by  the  same  number. 

For  instance,  if  the  Divisor  be  8 and  the  Dividend  32, 
Ave  may  multiply  each  by  10, 

so  that  the  Divisor  becomes  80,  and  the  Dividend  320  ; 
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and  whether  we  divide  32  hy  8,  or  320  l)y  80,  the 
Quotient  will  he  the  same  iiumher,  that  is,  4. 

102.  We  can  now  lay  down  a general  Kule  for 
Division  of  Decimals. 


If  the  Divisor  he  a decimal,  change  it  into  an  Integer  hg 
removing  the  'point  a sufficient  number  of  ]>laces  to  the 
right,  and  also  remo've  the  point  in  the  JHvidewl  the  same 
number  of  pljices  to  the  rigid.  Divide  as  in  the  case  of 
integers.  Then,  if  the  Dividend,  he  an  integer,  the  Quotient 
will  be  an  integer,  and  if  the  Dividend  be  a decimal,  the 
Quotient  loill  be  a decimcd  of  the  same  order. 

The  process  will  he  better  understood  from  the  follow- 
ing examples. 


Ex.  (1).  Divide  -625  by  '025. 


■625 025  — 


•(  ) '45 
•U25 


f)  2 .5 
02  o 


25  ) 625  ( 25 
50 


(L2_5 

25" 


125 

125 


Here  the  Quotient  is  an  Integer,  because  the  Dividend 
is  an  Integer ; 

.'.  the  Quotient  required  is  25. 

Ex.  (2).  Divide  108-997  by  2-3. 

108 '997  — 2 '3  = = 1080-07  _ io89‘i)7 

23  ) 1089  97  ( 4739 
92 

169 

161 


89 

69 


207 

207 
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Here  the  Quotient  is  a decimal  of  the  second  order,  be- 
cause the  Dividend  is  a decimal  of  the  second  order  3 

the  Quotient  required  is  47 ‘39. 


Ex.  (3).  Divide  -625  by  -00025. 


•625 -00025  = 


{12  500' 
‘U  0 0 2 5 0 0 0 2 5' 


. I!  2 5 QO 
■“  2 5^* 


25  ) G2500  ( 2500 
50 


125 

125 


00 


Here  the  Quotient  is  an  Integer^  because  the  Dividend 
is  an  Integer  3 

.-.  the  Quotient  required  is  2500. 

Ex.  (4).  Divide  -00169  by  D3. 


•00169 


^ .0  _ '00100 0 -OT  (10  _ '01  00 

I'C  *13  10® 

13  ) -0169  ( 13 
13 


39 

39 


Here  the  Quotient  is  a decimal  of  the  fourth  order,  be- 
cause tlie  Dividend  is  a decimal  of  tlie  fourtii  order  : 

.-.  the  Quotient  is  -0013. 

Ex.  (5).  Divide  625  by  -25. 

625  -25  = —A  = 

*2  5 2 5 

25  ) 62500  ( 2500 
50 


125 

125 


00 
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Hero  the  Quotient  is  an  lnte(jet\  because  the  Dividend 
is  an  Integer ; 

625 -h -25  = 2500. 

These  are  cases  of  exact  division,  that  is,  when,  on  tlie 
})i‘ocess  of  division  being  carried  out,  there  is  no  remainder. 


Examples,,  (xlv.) 


Divide 


(1) 

(3) 

(5) 

(7) 

(il) 

(13) 

(15) 

(17) 

(19) 

(21) 

(23) 


1 -290  by  -108.  (2) 

•00109  by  1 -3.  (4) 

15033-0002  bv  302*9.  (0) 

•03090  by  000072.  (8) 

•0000015228  by  307.  (10) 

•24294591  by  30-9.  (12) 

•20980305  by  3500.  (14) 

•00131053  by  ‘0005.  (10) 

•830070  by  -000231..  (18) 

1 0191  by  -00079.  (20) 

241-10047  by  -527.  (22) 


4700400-00583  by  -00518903. 


17*28  by  -0012. 

2921  by  *23. 

1 by  -0001. 

•7044  by  -0052. 
740-44808  by  7 "58. 
03987  -42  by  -000073. 
20980-14  by  -00009. 
017325  by  -00025. 
•00019517  by  073. 
2078-01  by  579. 
•05220834  by  -00854. 


103.  AVe  next  take  the  following  example  : 


Divide  347  by  -64. 

Here  347-5-04  = ^ 


3 4 7 Oj) . 3 47  00 

0 4-  “ V 4. 


and  we  proceed  thus  ; 

04  ) 34700  ( 542 
320 


270 

250 


140 

128 


12 

AVe  have  then  the  Quotient  542,  and  Kemainder  12. 

If  we  wish  to  carry  on  the  division  further,  we  may  do 
so  by  placing  a decimal  point  at  the  end  of  the  Dividend, 
and  affixing  as  many  zeros  as  we  please,  observing  that 
all  the  figures  which  will  come  after  those  already  in  the 
Quotient  will  be  decimals. 
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The  operation,  completed  from  the  outset,  will  stand 
thus  : 

64  ) 34700  0000  ( 5421875 
320 


270 

256 


140 

128 

120 

64 


560 

512 


480 

448 


320 

320 


Divide 


Examples,  (xlvi.) 


(1)  7 45  by  -32.  (2)  14 '327  by  12-8. 

(3)  43 -'6  by  12-5.  (4)  7432  •976  by  -22.5. 

(5)  1 -2  by  625.  (6)  -217  by  1250. 

104.  Tlie  student  is  now  to  observe  that,  by  employ- 
in<f  Short  Division,  the  example  just  worked  out  may  be 
])Ut  in  a very  concise  form.  Thus,  taking  up  the  M-oi'k  at 
the  })oint  where  we  have  to  divide  34700  by  64,  we 
in  oceed  thus  : 

8 ; 34700  0 
8 I 4337  500^ 

542 '1875  Quotient. 


So,  also,  if  we  have  to  divide  43672-509  by  36,  ive 
])roceed  tlius  : ’ 

4 _43672 -50900 
9 jlj!)18 12725 

1213-12525  Quotient. 
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Again,  to  divide  •0000013932  by  32,  we  proceed  thus  • 

4 I -0000013932 
8 j •000000348300(r 

•0000000435375  Quotient. 

Note. — Division  by  10,  100,  1000... is  effected  by 
moving  tlie  decimal  place  in  the  Dividend  one,  two, 
three . . . places  to  the  left. 

Thus  24  10  = 2-46. 

•47^100=  0047. 


Examples,  (xlvii.) 


Employ  Short  Division 
we  divide 

(1)  426-478  by  16. 

(3)  362  -47  by  -025. 

(5)  42  -007437  by  -24. 

(7)  2-4715  by  -000016. 
(9)  -001  by  100. 


in  finding  the  Quotient  when 


(2)  -07849782  by  72. 

(4)  -00007263  by  4-5. 

(6)  00463  by  50. 

(8)  9000  by  -00036. 

(10)  -001001001  by  2000. 


N.  B. — The  process  of  Division  may  often  be  shortened 
by  multiplying  the  Dividend  and  Divisor  by  a number 
which  will  transform  the  Divisor  into  a power  or  a mul- 
tiple of  10;  thus,  if  we  have  to  divide  24-40927151  by 
12-5,  we  multiply  both  by  8. 


Then 


” 4 • 4 G 9 2 7 1 .5  1 1 9 5 ' 7 5 4 1 7 2 0 8 


100 


1-9575417208. 


105.  In  the  examples  hitherto  given  the  cases  are  all 
those  of  exact  division. 

In  all  cases  we  may  proceed  with  the  division  till  there 
is  no  remainder,  or  till  certain  figures  in  the  Quotient 
recur  again  and  again  in  the  same  order. 

We  shall  give  an  example  of  this  recurrence  of  figures 
in  Art.  106,  but  first  we  must  observe  that  we  often 
require  to  find  the  Quotient  iij)  to  a certain  place  of 
decimals. 

For  example,  suppose  we  have  to  find  the  Quotient 
arising  from  the  division  of  2-47  by  -37,  to  four  ])laces  of 
decimals. 
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2 '47 


2 -IT  _ 247 
• 37  37 


37  ) 247-0000  ( ()  G7oG 
222 


250 

222 


280 

259 


210 

185 


250 

222 


Hence,  the  Quotient,  correct  to  four  places  of  decimals, 
is  6-6756. 

Examples,  (xlviii.) 


Find  the  Quotient  to  three  places  of  decimals  when  we 
divide 


(1)  42 -5  by  -0023.  (2)  -197  by  -79. 

(3)  37-9  by  409.  (4)  27100  by  -00313. 

(5)  -0269  by  -281.  (6)  229  by  -007. 

106.  If  we  continue  the  division  further  in  the  example 

given  in  Art.  105,  we  find,  the  figures  756  coming  again 
and  again  in  the  same  order  in  the  Quotient,  so  that  the 
Quotient  is  6-6756756756  . . . without  any  termination. 

Let  us  now  tahe  this  example. 


Divide  90  by  -0011. 

Here  90  4-  -0011  = 


i)  0 0 0 0 0 
1 1 


11  ) 900000 
~81818" 

Up  to  this  point  the  Quotient  is  an  Integer ; hut,  if  we 
proceed  further  with  the  division,  we  shall  obtain  a decimal 
ex])ression  ; thus,  if  we  afhx  two  more  zeros,  preceded  by 
a decimal  point,  to  the  dividend,  we  shall  have 

11  ) 900000  00 
“ 81818-18 
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If  we  carry  on  the  division  to  any  extent,  we  shall 
have  the  two  figures  18  corning  again  and  again  in  the 
same  order.  A decimal  of  this  kind  is  called  Per'>odic, 
Circulating,  or  Recurring. 

107.  The  extent  of  the  Period  is  denoted  by  placing  a 
dot  over  the  first,  and  another  dot  over  the  last  of  the 
figures  in  it. 

Thus  18  denotes  a decimal  of  an  order  such  that  it  can 
he  represented  hij  no  finite  index,  since  it  runs  on  T81818- 
18  ...  to  an  infinite  number  of  figures. 

So  also,  G •750  stands  for  6‘75G756756  ..  .. 

•047  stands  for  •047047047  ..  .. 

•4372  stands  for  •4372372372  ..  .. 

2G  •0479  stands  for  2G  04797979  .... 

•0002G  stands  for  •0002GGGGG  . . . . 

108.  A Vulgar  Fraction  may  be  converted  into  a 
Decimal  Fraction  by  the  following  process  : 

Reduce  the  fraction  to  its  lowest  terms,  and  then  find 
the  Quotient  resulting  from  the  division  of  the  numerator 
by  the  denominator  by  the  rule  for  division  of  decimals. 

Thus,  to  reduce  f to  a decimal,  we  proceed  thus : 

8 ) 3-000 

.-.  § = -375. 

Again,  to  reduce  to  a decimal,  we  proceed  thus  ; 

32  ) 47-00000  ( 1-4G875 
32 

128 

2^ 

192 

2^ 

2^ 

224 

IGO 


:,U=  1-4G875. 


00 
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Ave  might  work  by  Short  Division,  thus  ; 

4 147-00 
8 ,11-75 
1-46875 

Again,  to  reduce  } to  a decimal,  we  proceed  thus  i 

7 1 1-00000000 

-14285714. . . . 

i = -142857. 

i09.  To  slioio  that,  when  a Vulgar  Fraction  is  reduced 
to  a Decimal,  either  the  operation  must  terminate  or  the 
figures  of  the  Quotient  must  recur  in  the  same  order. 

Consider  the  operation  by  which  such  a fraction  as 
is  reduced  to  a decimal.  The  only  remainders  that  can 
occur  are  0,  1,  2,  3,  4,  5,  6.  If  the  remainder  0 should 
occur,  the  division  terminates  ; if  not,  we  can  only  liave 
six  different  remainders,  and  when  a ly  of  these  occurs  a 
second  time,  we  must  have  a recurrence  of  the  former 
remainders  in  the  same  order. 

When  a fraction  in  its  lowest  terms  is  reduced  to  a 
decimal  and  produces  a recurring  decimal,  the  extreme 
limit  of  the  number  of  places  in  the  period  of  the  recur- 
ring decimal  is  one  less  than  the  denominator. 

Thus  \ produces  a recurring  decimal  of  6 places. 

produces  a recurring  decimal  of  18  places, 
produces  a recurring  decimal  of  28  places. 

110.  When  a Vulgar  Fraction  is  in  its  lowest  terms 
it  can  only  be  expressed  as  an  Exact  Decimal  when  the 
denominator  is  composed  of  factors,  each  of  which  is  one 
of  the  numbers  2 and  5. 

Thus  § can  be  expressed  as  an  exact  decimal  because  8 
2x2x2. 

can  be  expressed  as  an  exact  decimal  because  20  = 

2x2x5. 

j can  be  expressed  as  an  -Siact  decimal  because  125 
= 5 X 5x5. 
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The  reason  for  this  is,  tliat  no  Vulgar  Fraction  can  be 
expressed  as  an  Exact  Decimal  unless  it  can  be  trans- 
formed to  one  which  has  10,  or  some  power  of  10,  for  its 
denominator.  Now,  no  number  can  by  multiplication  be 
made  a power  of  10  unless  it  be  composed  of  factors 
each  of  which  is  2 or  5. 


Thus  8 can  be  made  into  a power  of  10  by  multiplying  it 
by  5 X 5 X 5. 

125  can  be  made  into  a power  of  10  by  multiplying  it 
by  2 X 2 X 2. 

40  can  be  made  into  a power  of  10  by  multiplying  it 
by  5 X 5. 


Hence  f = — — = 

» 2X2X2 

7 — 7 _ 

T2o  6X5X5 


3X 5X5X5  _ 375 

2X2X2X5X5X5  lOOTT 

7X2X2X2 5 6 _ 

5X5X5X 2X2X2  1000 


•375. 

•05G. 


_9_  _ 9 _ 9X~)X  5 _ 2_2J5_  _ .OO5 

40  2X2X10  2X2X10X5X5  TO 00 

But  such  numbers  as  7,  12,  30,  cannot  be  made  into 
powers  of  10  by  multiplication,  and  hence  f,  fj,  can- 
not be  reduced  to  exact  decimals. 


It  may  also  be  remarked  that,  when  a Vulgar  Fraction 
in  its  lowest  terms  is  reduced  to  an  exact  decimal,  the 
order  of  that  decimal  is  expressed  by  the  greatest 
number  of  times  that  either  of  the  factors  2 or  5 occurs 
in  the  denominator. 


Examples,  (xlix.) 

Convert  into  decimals  the  following  vulgar  fractions  : 


(1) 

7 

2 0‘ 

(2)  Ih 

(3) 

r. 

Y- 

(4) 

(5) 

■Dffll- 

(6)  iV 

(7) 

1 1 
YT- 

(8)  U 

(9) 

1 7 

TTT5' 

(10) 

CONTBAGTJONS  IN  MULTIPLICATION  AND 
DIVISION  OF  DECIMALS. 

111.  When  the  number  of  decimal  places  is  great  the 
figures  obtained  by  the  ordinary  mode  of  multiplication 
are  often  unnecessarily  numerous.  Thus,  in  multiplying 
G2‘37416  by  2-34169  by  the  ordinary  method,  there 
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would  be  ten  places  of  decimals  in  the  pi'oduct,  while  for 
all  practical  purposes  three  or  four  are  quite  enough. 

Ex.  Multiply  62'37416  by  2-34169  so  as  to  retain 


only  4 places  of  decimals. 

ORDINARY  METHOD. 

CONTRACTED  METHOD. 

62-37416 

62  -37416 

2-34169 

96143-2 

56 

136744 

1247483  = 

623741 

X 

2 + 1 

374 

24496 

187122  - 

62374 

X 

3 

623 

7416 

24950  = 

6237 

X 

4 + 2 

24949 

664 

624  - 

623 

X 

1 + 1 

187122 

48 

374  = 

62 

X 

6 + 2 

1247483 

2 

56  = 

6 

X 

9 + 2 

146-0609 

467304 

146  0609 

By  comparing  the  contracted  method  with  the  ordi- 
nary method,  the  reason  of  the  preceding  operation  ^V*ill 
be  readily  understood. 

Since  the  product  of  any  order  of  units  by  units  is  of 
the  same  order  as  the  figure  multiplied,  the  units’  figure 
of  the  multiplier  is  written  under  the  place  to  be 
retained.  Eor  convenience,  the  other  figures  are  written 
in  an  inverted  order.  Now  (Art.  99)  4,  a decimal  of 
the  third  order,  multiplied  .by  3,  a decimal  of  the  first 
order*,  will  give  a decimal  of  the  fourth  order  ; also,  7,  a 
decimal  of  the  second  order,  multiplied  by  4,  a decimal  of 
the  second  order,  will  give  a decimal  of  the  fourth  order-, 
etc.,  etc. 

Now,  to  the  product  of  2 and  1,  1 must  be  added  : 
since,  if  6 had  not  been  rejected,  there  would  have  been 
1 to  carry  ; then  the  other  figures  are  multiplied  in  the 
usual  way.  Next,  multiply  4 by  3 and  set  down  2 
under  the  3,  and  multiply  the  otlrer  figures  by  3 in  the 
usual  way. 

Next,  multiply  7 by  4,  and  to  the  product  add  2 : 
since,  if  416  had  not  been  i-ejected  the  product  would 
liave  approximated  to  2 thousand,  etc. 
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Hence  we  have  the  followinor  rule : 

o 

Write  the  Multiplier  with  the  order  of  its  figures  reversed 
under  the  M idtlplieand^  so  that  the  units’  figure  mag  he 
under  that  figure  of  the  Multijdicand  ivhidi  is  the  lowed 
decimal  to  he  retained  in  the  Product.  Then  mulUg'y  hg 
each  figure  of  the  ]\fultiplier,  neglecting  all  the  figures  of 
the  Multiplicand  to  the  right  of  it,  except  to  find  what  is 
to  he  carried,  and  carrying  one  moreiohen  the  rejected  'part 
of  any  product  is  5 or  greater  than  5.  Arrange  the 
partial  products  so  that  their  right-hand  figures  may  stand 
in  the  same  vertical  column.  Their  sum  will  he  the  product 
reipdred.  From  this  product  cut  off  the  desired  number  oj 
decimal  pilaces. 

112,  When  the  divisor  consists  of  several  figures,  the 
work  will  be  much  shortened  by  cutting  off  a figure 
from  the  divisor  at  each  successive  step  of  the  division, 
instead  of  annexing  a figure  to  the  dividend.  Care  must 
be  taken  to  increase  each  product  by  what  would  have 
been  carried  if  the  figure  or  figures  had  not  been  cut  off. 

Ex.  (1).  Divide  3-784169  by  2-716418  correct  to  three 
places  of  decimals. 

2716418)  3784169  ( 1393 
• ■ ■ 2716418 


1067751 

814925 


252826 

244478 


8348 

8149 


199 

By  comparing  the  units  of  the  highest  order  in  the 
divisor  with  the  units  of  the  same  order  in  the  dividend, 
it  is  evident  that  there  must  be  one  figure  to  the  left  of 
the  point  in  the  quotient;  hence  the  answer  is  1 ’393. 

Ex.  (2).  Divide  763 ’141 63  by  21*3642  correct  to  four 
places  of  decimals. 
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ORDINARY  METHOD.  CONTRACTED  METHOD. 

213642  ) 76314163  ( 357205  213642  ) 76314163  ( 357205 


640926 

' • • • 640926 

122215 

6 

122215 

106821 

0 

106821 

15394 

63 

15394 

14954 

94 

14955 

439 

690 

439 

427 

284 

427 

12 

40600 

12 

10 

68210 

11 

1 

72390 

1 

Here  the  figures  of  the  quotient  are  357205,  and  by 
comparing  the  2 tens  of  the  divisor  with  tlie  7 6 tens  of 
the  dividend,  it  is  piaLi  there  must  be  2 places  to  the 
left  of  the  point  I hence  the  quotient  is  35-7205. 

From  considering  these  cases  we  have  the  following 
rule ; 

Compare  the  left-hand  figure  of  the  divisor  with  the 
units  of  the  same  order  in  the  dividend,  and  thus  determine 
the  position  of  the  point  in  the  quotient.  Then  divide  as 
in  Ex.  ( 1 ),  dropping  a figure  from  the  right  uf  the  divisor 
at  each  step  of  the  division. 

Hote. — Care  should  be  taken  to  mark  the  figures 
dropped  by  placing  a dot  or  other  mark  beneath  them. 

Examples.  (1.) 

(1)  *863541  X *10983  to  five  places  of  decimals. 

(2)  -053407  X -047126  to  six  places  of  decimals. 

(3)  .3*141592  X 52*7438  to  four  places  of  decimals. 

(4)  325  "701428  x *7218393  to  three  places  of  decimals. 

(5)  3*1729432  x 8*316259  to  four  places  of  decimals. 

(6)  2*3748  ^ 1*4736  to  three  places  of  decimals, 

(7)  31*47  839*27656  to  four  places  of  decimals. 

(8)  252070-520751  591  *57  to  three  places  of  decimals. 

(9)  73*64  *43232  to  four  places  of  decimals. 

(10)  6*5555  4-  7 *06249  to  three  places  of  decimals. 
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RECURRING  DECIMALS. 

113.  Pure  Recurring  Decimal  Fractions  are  those 
in  which  the  period  commences  immediately  after  tlie 
decimal  point : 

Thus  ’3,  ’27,  ’0429  are  pure  recurring  decimals. 

Mixed  Recurring  Decimal  Fractions  are  those  in  wliicli 
one  or  more  figures  precede  the  period  : 

* * * * • 

Thus  ’23,  ’2427,  *350429  are  mixed  recurring  decimals. 

114.  To  find  the  Vidgar  Fraction  ■which  is  ecpiivalent  to 
a given  Pure  Recurring  Decimal. 

Ex.  (1).  Find  the  Yulgar  Fraction  equivalent  to  ’3. 

The  decimal  = ’333 .... 

From  10  times  the  decimal,  or  3 333. . . . 
take  the  decimal,  or  ’333 .... 


Then  9 times  the  decimal  = 3 ’000. . . . 

.'.  the  decimal  ^ ^ 

• • 

Ex.  (2).  Find  the  Yulgar  Fraction  equivalent  to  ’247. 

The  decimal  = *247247 .... 

From  1000  times  the  decimal,  or  247  ’247 .... 
take  the  decimal,  or  ‘247 .... 

Then  999  times  the  decimal  = 247  ’000. . . . 
the  decimal  = f||. 

Ex.  (3).  Find  the  Yulgar  Fraction  equivalent  to 

0423.  decimal  = ’04230423. . . . 

From  10000  times  the  decimal,  or  423  0423 .... 
take  the  decimal,  or  ’0423 

Then  9999  times  the  decimal  = 423  0000. . . , 

.’.  the  decimal  = = xxlx* 

Examples,  (li.) 

Convert  into  Yulgar  Fractions  in  their  lowest  terms: 
(1)  -C.  (2)  ’27.  (3)  -645.  (4)  -3123. 

(5)  ’0072.  (6)  -402i  (7)  ’00054.  (8)  ’00009. 
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115.  Hence  we  deduce  the  following  rule  for  reducing 
a Pure  Pecurring  Decimal  to  a Vulgar  Fraction  : 

Tdice  one  of  the  periods  to  form,  the  numerator,,  and  for 
the  denominator  the  o/umher  formed  luj  repeating  9 as 
many  times  as  there  are  figures  in  the  period. 

Thus  '7  = \- 

•05  - - 

'4327  = y U99* 

116.  To  find  the  Vulgar  Fraction  which  is  equivalent  to 
a given  Mixed  Recurring  Decimal. 

Ex.  (1).  Find  the  Vulgar  Fraction  equivalent  to  -237. 

The  decimal  = ’23737 .... 

From  1000  times  the  decimal,  or  237  ’37 ... . 

take  10  times  the  decimal,  or  2 '37 ... . 

Then  990  times  the  decimal  = 235  *00. ... 

the  decimal  = If § = 

Ex.  (2).  Find  the  Vulgar  Fraction  equivaib_,  to 
•04726. 

The  decimal  = ’04726726. 

From  100000  times  the  decimal,  or  4726  726. . . . 

take  100  times  the  decimal,  or  4 •726. . . . 

Then  99900  times  the  decimal  = 4722  000. . . . 

.-.  the  decimal  = ^\Vo%= Til  5-0  • 

Ex.  (3).  Find  the  Vulgar  Fraction  equivalent  to  3’i4. 

The  decimal =3  •1444. . . . 

From  100  times  the  decimal,  or  314 •ll. . . 
take  10  times  the  decimal,  or  31  44 . . . 

Then  90  times  the  decimal  = 283  00 .... 

.•.  the  decimal  = 

Examples,  (lii.) 

Convert  into  Vulgar  Fractions  in  their  lowest  terms  : 

(1)  -425.  (2)  -4759.  (3)  4-25i  (4)  -00426. 

(3)  63-00243.  (6)  7 •2011.  (7)  2-5306. 


RECURRING  DECIMALS. 
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117.  Hence  ^ye  deduce  the  following  rule  for  reducins: 

^ o o 

a Mixed  Recurring  Decimal  to  a Vulgar  Fraction  : 

Fomi  the  N^mierafor  by  taldny  from  flie  figures  up  to 
the  end  of  tlie  first  period  the  figures  that  precede  the  jirst 
period;  and  form  the  Denominator  by  setting  doion  0 as 
many  times  as  there  are  figures  in  the  period,  and  afilxing 
0 as  many  times  as  there  are  figures  behoeen  the  decimal 
point  and  the  first  period. 


Thus  -245 


2t5— 2 
990 


= 

9 9()‘ 


•00473  = 
4-5  = 
7*345  = 


473-4  _ 
99000  “ ^ 
4. '>-4  _ 41 
9 9 

7 3 4 5-7  S 4 
90  0 


4(>9 

OOinj’ 


6011 
900  ' 


118.  The  method  of  performing  arithmetical  operations 
Avith  Recurring  Decimals  will  be  best  explained  by  taking 
the  operations  separately. 

I.  Addition. 


Find  the  sum  of  3 49,  4-047,  and  *1463. 

First  make  the  decimals  all  of  the  same  order,  thus  : 

3-4999,  4-0470,  -14C3. 

Then,  since  the  periods  consist  of  1,  3,  2 figures  respec- 
tively, and  the  l.  c.  m.  of  1,  3,  and  2 is  6,  carry  on  all  the 
decimals  six  places  further,  thus  ; 

3- 4999999999 

4- 0470470470 
•1463G3G363 


7-G93410G8 

II.  Subtraction, 

Here  we  proceed  on  the  same  principle  as  in  Addition. 

Thus  to  subtract  5 -247  from  8 -059  : 

8-059059 

5-247777 


2-81128 

In  both  operations  some  care  is  requisite  in  observing 
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what  figure  would  be  carried  on  if  the  columns  omitted 
Avere  taken  into  account. 

III.  In  Multiplication  and  Division  the  recurring  deci- 
mals should  be  converted  into  vulgar  fractions,  and  when 
the  product  or  quotient  of  these  fractions  has  been  found, 
it  may  he  converted  into  a decimal. 


We  may  then,  if  it  be  required,  convert  and  into 

decimals  by  the  process  explained  in  Art.  lOk 


Find  the  value  of  the  following  expressions  : 

(1)  2-57-f  *643+  13-2.  (2)  14-7b2-f  3-k!)  + 2*204. 

(3)  15-025 -13-^7.  (4)  -024(3  - -00397. 


119.  When  vulgar  and  decimal  fractions  are  combined 
in  the  same  expression,  it  may  tisnally  be  simplified  in 
the  neatest  and  easiest  way  by  reducing  the  vulgar 
fractions  to  a decimal  form. 

Thus,  if  we  have  to  find  the  sum  of  476|,  13^,  and  10-375, 
we  should  proceed  thus  : ’ 


4761  = 476-25 
13|=  13-375 
10-375 


Sum  500-000 


Examination  Papers. 


(1)  ShoAV  that  any  decimal  is  multiplied  by  1000  by 
removing  the  decimal  point  in  the  multiplicand  three  places 
towards  the  right. 

(2)  Enunciate  the  general  rules  for  the  division  of  decimals. 


Examples,  (liii.) 


(5)  3-7x5-49. 
(7)  3-4^4-09. 


(6)  -0072  X -45. 

(8)  -074 -59. 


I. 


Examination  papers. 


9P 


In  cases  when  the  division  does  not  terminate,  explain  how 
to  determine  the  place  of  the  decimal  point  in  the  ([uotient. 

(3)  Which  of  the  following  statements  is  more  nearly 
correct?  lo  _i.n  lo  _u 


O-OO'.I  ^ 1 11 


!,»  009. 


(4)  How  many  times  can  *0087  be  taken  from  2 ‘291  ? What 
fraction  will  the  remainder  bo  of  the  former  ? 


(5)  Whence  does  it  appear  that  a vulgar  fraction  may  always 
be  reduced  either  to  a terminated  or  a circulating  decimal  ? 

Calculate  the  limits  of  the  error  made  in  taking  as  an 
approximate  value  of  3*141592C  to  seven  places  of  decimals. 


II. 


(1)  Explain  what  "ulgar  fractions  can  be  expressed  as  finite 
decimals. 


Which  of  the  following  fractions  can  be  thus  expressed  ? 


r.  7 7_ 
T2’  Tlou) 


1820  231 

2D  125  Us  8 5 


7 i)  !M 
'I0  5'5  'B'fHr 


(2)  If  a pound  of  sugar  cost  *0093125  of  $8,  find  the  value 
of  *0025  of  10  barrels  of  200  pounds  each. 

(3)  Whether  is  3*714535  more  accurately  represented  by 
3*715  or  3*714,  and  why? 

(4)  What  vulgar  fraction  is  equivalent  to  the  sum  of  14*4 
and  1 *44  divided  by  their  difference  ? 

(5)  Find  a decimal  which  shall  not  differ  from  by  a 
ten-thousandth. 


III. 


(1)  W^hat  are  the  advantages  and  disadvantages  of  working 
with  decimals  instead  of  vulgar  fractions  ? 

(2)  If  a business  produces  an  annual  return  of  $6,000,  and 

of  three  partners  one  has  *475  and  another  *38  share  of  the 
profits,  how  much  money  falls  to  the  share  of  the  third 
partner  ? 

(3)  A man  who  owns  f of  a steamboat  sells  *7  of  his  share 
for  $1,400  ; what  decimal  part  of  the  boat  does  he  still  own, 
and  what  was  the  boat  worth  ? 

(4)  A man  paid  $120  for  a horse ; for  a buggy  $36^;%  more 

than  *3  of  the  cost  of  the  horse  ; for  harness  *185  of  the  cost 
of  horse  and  buggy.  Find  his  entire  outlay. 

(5)  The  product  of  three  vulgar  fractions  is  f’  two  of 

them  are  expressed  by  the  decimals,  *63  and  *130  by  what 
fraction  will  the  third  one  be  expressed  ? 
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IV. 

(1)  How  do  the  Decimals  difler  from  Vulgar  Fractions  ? 

(2)  A storekeeper  buys  140  yards  ’of  cloth  at  $*36  per  yard. 
In  selling  he  uses  a measure  which  is  of  a yard  too  short, 
and  charges  $ 50  per  yard.  What  is  his  net  gain  ? 

(3)  One  vessel  contains  a mixture  of  18  pints  of  brandy 
and  7 of  water;  another  contains  34  pints  of  brandy  and  13 
of  water.  If  the  strength  of  the  first  mixture  is  represented 
by  423,  what  number  will  represent  that  of  the  second  ? 

(4)  Write  in  figures  four  millions  and  four,  and  ten  billions 
ninety  thousand  and  seven  hundred  quadrillionths.  Express 
in  words  74000306  000060000007. 

(5)  A piece  of  cloth  was  said  to  contain  84  yards,  but  it 
was  found  that  the  so-called  yard  measure  with  which  it  was 

measured  was  ’02083  of  a yard  too  short ; what  was  the 
correct  length  of  the  cloth  ? 

V. 

(1)  When  a vulgar  fraction  is  changed  to  a decimal, 
explain  how  many  figures  there  will  be  in  the  decimal  if  it 
does  not  repeat ; if  it  is  a repeating  decimal  explain  when  it 
will  consist  of  a part  which  does  not  repeat,  and  show  how 
many  figures  there  will  be  in  this  part. 

(2)  The  French  metre  is  30 '371  inches  in  length.  Express 
the  length  of  25  metres  as  a fraction  of  an  English  mile, 
there  being  5280  feet  in  it  and  12  inches  in  a foot. 

(3)  If  a steamer  makes  a passage  from  New  York  to 
Liverpool  (say  2700  miles)  in  230  hours,  and  a train  goes 
from  London  to  Edinburgh  (say  405  miles)  in  18  hours ; how 
much  does  the  one  go  faster  than  the  other  ? Give  answer 
in  miles  and  decimal  of  a mile. 

(4)  Given  that  the  sum  of  the  divisor  and  quotient  is  7'5  ; 
and  that  the  divisor  is  of  the  quotient  ; also  that  the 
remainder  is  .ijl*  of  the  divisor.  Find  the  dividend. 

(5)  Divide  $448. 71  i'  mnong  A,  B,  and  C,  so  as  to  give  B 
$46.70  less  than  A,  and  $34.59  more  than  C. 

VI. 

(1)  What  vulgar  fractions  must  be  represented  by  mixed 
repetends,  and  what  by  pure  repetends  ? 

(2)  Show  that  no  recurring  decimal  can  have  more  places 
in  the  period  than  there  are  units  in  the  denominator 
less  one. 
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(3)  A mail  spent  $2.50  more  than  "70  of  his  money  at  one 
time,  and  $1  'iS  less  than  of  tlie  remainder  at  another, 
and  now  has  $2 ‘000  ; how  much  had  lie  at  first? 


(5)  Simplify 


(4)  Simplify 


XIII.  Square  Root. 


120.  When  a number  is  multiplied  by  itself,  the 
result  is  called  the  Square  of  the  number.  Thus  144  is 
the  square  of  12,  and  225  is  the  square  of  15. 

Tlie  symbol  ^ placed  over  a number  expresses  the 
square  of  the  number  : thus  5^  denotes  the  square  of  5. 

121.  The  Square  Root  of  a given  number  is  that 
number  whose  square  is  equal  to  the  given  number. 

Thus  the  square  root  of  144  is  12,  because  the  square  of  12 
is  144. 

The  symbol  V,  placed  before  a number  denotes  that 
the  square  root  of  that  number  is  to  be  taken  : thus 
x/25  is  read  “the  square  root  of  25.^' 

122.  A number  which  has  an  Integer  for  its  square 
root  is  called  a Perfect  Square. 

123.  For  Perfect  Squares  not  greater  than  100  we 
know  the  square  roots,  thus  we  know  that  the  square 
root  of  81  is  9;  and  for  many  Perfect  Squares  greater 
than  100  we  know  the  square  roots  by  experience,  as, 
for  instance,  we  know  that  the  square  root  of  169  is  13, 
and  the  square  root  of  400  is  20,  and  the  square  root  of 
10000  is  100.  But  we  have  rules  for  finding  the  Square 
Root  of  any  number,  as  we  shall  now  explain. 

First,  suppose  we  have  to  find  the  Square  Root  of 


We  draw  a line  separating  the  two  figures  on  the  right 
from  the  other  two,  tlius  : 

12125. 


200162 


102 


SQUARE  ROOT. 


The  figures  12  make  what  is  called  the  first  period. 

The  figures  25  make  what  is  called  the  second  jyeriod. 

We  then  take  tlie  nearest  perfect  squai-e  not  greater 
than  12,  that  is  9,  and  place  it  under  the  12  and  put  its 
square  root,  that  is  3,  as  the  first  figure  of  the  square 
root  we  have  to  find,  thus 

12|25  ( 3 
9 

We  subtract  9 from  12,  and  annex  to  the  remainder  3 
tlie  second  jperiod  25,  to  make  a dividend,  and  we  double 
the  first  figure  of  the  root,  and  set  down  the  result  as 
the  first  term  of  a divisor ; thus  our  process  up  to  this 
point  will  stand  thus  ; 

12125  ( 3 
9 


6 


325 


Now  we  shall  have  to  annex  another  figure  to  the  6, 
and  we  must  therefore  reckon  the  6 as  six  tens,  or  60, 
and  then  we  seek  the  number  of  times  60  is  contained  in 
325,  and  this  being  five  times,  we  set  downi  5 as  the 
second  figure  of  the  root,  and  annex  5 to  the  6,  so  that 
our  process  up  to  this  point  will  stand  thus : 


12|25  ( 35 
9 


65 


o20 


We  then  multiply  65  by  5,  and  set  the  product  down 
under  the  325  ; and  subtracting  the  product  fi-om  the 
325,  we  have  aio  remainder,  and  we  conclude  that  35  is 
the  square  root  of  1225,  the  full  process  being  ; 


12|25  ( 35 
9 


{•5 


325 

325 


15  is  the  root  lequired. 


SQUARK  ROOT. 


1 

J v/U 


r^ext,  to  find  the  Square  Root  of  622521 

Drawing  a line  to  mark  off  the  two  figures  on  the 
right,  and  another  line  to  mark  oh‘  the  next  two  figures, 
our  process  for  finding  the  first  two  figures  of  the  root 
will  be  the  same  as  that  explained  in  the  first  example, 
and  it  will  stand  thus  ; 

62125121  ( 78 
49 


148 


1325 

1184 


14121 

We  now  annex  to  the  remainder  the  tkmi  period  21,  and 
we  double  the  part  of  the  root  already  found,  78,  and  set 
down  the  result  156  as  a partial  divisor,  and  proceed,  as 
before,  to  divide  14121  by  1560,  and  annex  the  quotient 
9 to  the  root  and  to  the  divisor;  and  multiplying  1569 
by  9 we  set  the  product  under  the  14121  : thus  our 
process  in  full  will  be 

62|25|21  ( 789 
49 


148  1325 

1184 


1569  14121 

14121 


789  is  the  root  required. 

Note. — In  practice,  instead  of  dividing  1325  by  140, 
it  is  usual  to  divide  132  by  14,  and  instead  of  dividing 
14121  by  1560,  to  divide  1412  by  156.  The  quotient 
thus  obtained  is,  however,  sometimes  too  great,  as  will  be 
seen  in  the  next  examples. 

We  now  give  two  examples  in  which  the  first  period 
has  only  o?ie  figure,  which  must  always  be  the  case  when 
the  proposed  square  has  an  odd  number  of  figures  in  it. 

To  find  the  Square  Root  of  189475225. 
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Marking  oft'  the  figures  by  jjairs,  commencing  from  the 
right,  we  have 

1189147|52|25  ( 13765 
1 


23 

89 

69 

267 

2047 

1869 

2746 

17852 

16476 

27525 

137625 

137625 

Note.— In  dividing  89  by  20  the  quotient  is  4,  hut  if 
we  added  this  to  complete  the  divisor,  it  Avould  become 
24,  which,  being  multiplied  by  4,  would  give  96,  a 
aumber  larger  than  89. 

To  find  the  Square  Root  of  39601. 

3|96|01  ( 199 
1 


23 

296 

261 

389 

3501 

3501 

Note  I.— The  division  of  296  by  20  illustrates  the 
.'emarks  made  on  the  last  example. 

Note  II.  The  second  remainder,  35,  is  greater  than 
-he  divisor,  29,  a result  not  uncommon  in  this  operation. 

Examples,  (Iv.) 

Find  tlie  Scpiare  Roots  of 

(1)  196. 

(3)  1024. 

(5)  88209. 


(2)  529. 

(4)  5625. 
(6)  119025. 


SyUAKE  HOOT. 


lOt? 


(7) 

106929. 

(8) 

751689. 

(9) 

193()00. 

(10) 

697225. 

(11) 

36372961. 

(12) 

22071204. 

(13) 

550183936. 

(14) 

5256250000. 

(15) 

4124961. 

(16) 

546121000000. 

(17) 

32239684. 

(18) 

191810713444. 

124.  To  find  the  Square  Hoot  of  a Decimal  Fraction. 

Wlien  the  given  number  has  an  even  number  of  (h'cim;il 
l)laces,  we  proceed  to  find  the  Square  Root  as  if  tlie  numlH!r 
were  an  integer,  and  mark  off  in  the  root  a number  of 
decimal  places  equal  to  half  the  number  in  the  square. 

Thus,  if  the  square  be  a decimal  of  the  sixth  order, 
the  root  will  be  a decimal  of  the  third  order. 

For  example,  to  find  tlie  Square  Root  of  5‘322249. 

5 -132122149  ( 2-307 
4 


43 

132 

129 

46 

322 

Since  46  is  not  contained  in  32,  we  annex  an  0 to  the 
divisor,  and  also  to  the  root,  and  bring  down  the  next 


period  thus  : 


4607 


32249 

32249 


Examples.  (Ivi.) 

Find  the  Square  Roots  of 


(1) 

16-81. 

(2) 

281-9041, 

(3) 

-9025. 

(4) 

-2601. 

(5) 

-0625. 

(6) 

-000729. 

(7) 

17242-3161. 

(8) 

1 002001. 

(9) 

44415  -5625, 

(10)  18947-5225. 

125.  In  finding  the  Square  Root  of  a Decimal  Fraction 
we  must  be  careful  to  make  the  decimal  such  that  the 
index  of  its  order  is  an  even  number. 

Thus,  if  we  have  to  find  the  Square  Root  of  *4,  we  change 
the  decimal  into  an  equivalent  decimal  of  the  second^  fourlkj 
sixth order,  thus,  *40,  -4000,  -400000, 
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This  is  done  in  order  that  the  denominator  of  the 
e(]uivalent  fraction  may  be  a jDerfect  square,  which  is  the 
case  in  the  fractions 

40  4000  400000 

i^’  idobo’  ruobddd 

but  not  in  the  fractions 

4 400  40000 

io’  looo’  iooooo"” 

Also,  since  for  every  pair  of  figures  in  the  square  we 
have  one  figure  in  the  root,  we  shall  have  to  take  a 
number  of  figures  in  the  decimal  part  of  the  square 
double  the  number  of  decimal  places  we  are  to  have  in 
the  root. 

Suppose,  for  example,  we  have  to  find  the  Square  Root 
of  T44  \,o  four  places  of  decimals. 

We  must  have  eight  decimal  places  in  the  square, 
thus,  T4400000,  and  we  mark  off  these  and  proceed  as 
in  the  extraction  of  the  root  of  whole  numbers,  the  root 
being  a decimal  of  iha  fourth  order,  thus  : 

T4|40|00|00(  -3794.... 

9 


67 

540 

469 

749 

7100 

6741 

7584 

35900 

30336 

5564 

Note. — The  Square  Root  of  a decimal  of  an  odd  order 
is  a non-terminating  decimal. 

Examples.  (Ivii.) 

Extract  to  four  yfiaces  of  decimals  Ihe.  Square  Roots  of 
(1)  20.  (2)  30.  (3)  -9.  (4)  -121. 

(5)  -169.  (0)  -OK).  (7)  -OGOiM.  (8)  -00121. 

(9)  lG-245.  (10)  -9.  (11)  -2A  (12)  42 -Ol 
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126.  If  we  have  to  line!  the  Square  Root  of  a Vulgar 
Fraction  we  can  always,  by  multiplication,  make  the 
(l(!Hominator  a perfect  s(juare,  if  it  he  not  already  so, 
multiplying  the  numerator  by  the  same  number. 


We  then  find  the  Square  Root  of  the  denominator,  and 
find,  exactly  or  approximately,  the  siiuare  root  of  the 
numerator,  and  make  the  results  respectively  the  denomi- 
nator and  numerator  of  a fraction,  which  is  the  root 
required,  exactly  or  approximately. 


Ex.  (1). 


^/25  _ 5 
V3G  “ 0 


Ex.  (2). 


We  can  now  extract  tl\e  square  root  of  G to,  say, 
three  places  of  decimals,  thus  : 


6-|00|00l00  ( 2-449.... 
4 


44 


200 

176 


484 


2400 

1936 


4889 


46400 

44001 


2399 


•816.... 


Or,  we  might  have  reduced  | to  a decimal,  thus : 
•666666  . . .,  and  then  have  extracted  the  square  root  of 
this  decimal. 


Ex.  (3). 


23 

8“ 


E.X.  (4). 


To  find  the  Square  Root  of 


1-28 

iFs 
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Here  we  can  reduce  the  fraction  to  lower  terins; 


/l-28_  ^/-()4 


127.  An  integer  can  always  be  changed  into  a perfect 
square  by  multiplying  by  a number  equal  to  or  less  than 
the  proposed  integer. 

For  example, 

7 is  changed  into  a perfect  square  if  multiplied  by  7, 

18  is  changed  into  a perfect  square  if  multiplied  by  2. 


Examples.  (Iviii.) 


Find  the  Square  Roots  of 


(1) 

3G 

TF- 

(2) 

64 

121- 

(3) 

289 

(4) 

j_saR 

7 509* 

(5) 

1 5J  2 0 
I82r:2  0- 

(6) 

^T(5- 

(7) 

(8) 

Q 22 

(9) 

65-lt. 

(10) 

mh 

(11) 

17F:. 

(12) 

ll-Ji 

find 

to  four 

jDlaces  of  decimals  the  Square 

Ptoots 

(13) 

f. 

(14) 

JQ 
2 4' 

(15) 

6|. 

(16) 

9^. 

(17) 

ecl  4 

XIV.  Cube  Root. 

128.  When  a number  is  multiplied  by  itself  twice, 
the  result  is  called  the  Cube  of  the  number.  Thus  27  is 
the  cube  of  3,  and  216  is  the  cube  of  6. 

129.  The  Cube  Root  of  a given  number  is  that 
number  whose  cube  is  equal  to  the  given  number. 

Thus  the  Cube  Root  of  343  is  7,  because  the  cube  of  7 
is  343. 

The  symbol  placed  before  a number,  denotes  that 
the  cube  root  of  that  number  is  to  be  taken  j thus  f'‘  1 25 
is  read  “the  cube  root  of  125.” 

130.  A number  which  has  an  integer  for  its  cube 
root  is  called  a Reufect  Cube. 

The  numbers,  less  than  1000,  which  are  perfect  cubes 
should  be  committed  to  meinoiy  ; they  are 

1,  8,  27,  04,  125,  210,  343,  512,  729 ; 
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iuid  the  Cube  Roots  of  Uieso  munl)ers  are  respectively 

1,  2,  h,  4,  5,  (I,  7,  8,  0. 

131.  To  (i.  id  the  (Julie  Root  of  a perfect  cube,  i^rc'ater 
than  1000,  Ave  proceed  by  a rule  which  we  shall  now 
explain. 

Ex.  To  find  the  Cube  Root  of  91125. 


4 

911125 

04 

12  5 

4800 

025 

27125 

5425 

27125 

First  divide  tlie  number  91125  into  two  periods  by  drawing 
a line  marking  olf  three  ligures  on  the  right. 

Then  take  the  nearest  perfect  cube  not  greater  than  91, 
which  is  G4,  and  set  down  its  cube  root,  which  is  4,  in  a line 
with  91125,  and  some  way  to  the  left.  This  is  the  first  figure 
of  the  root. 

Then  subtract  04  from  91,  and  to  the  remainder  attach  the 
second  period,  125. 

Now  place  three  times  the  first  figure  of  the  root,  12,  to 
the  extreme  left,  and  three  times  the  square  of  the  first 
figure  of  the  root,  48,  with  two  zeros  annexed  to  it,  just  on 
the  left  of  the  27125. 

Divide  27125  by  4800,  and  set  the  quotient,  5,  midway 
between  12  and  4800.  Then  read  12  5 as  125  ; multiply 

this  by  5 ; put  the  result,  025,  under  the  4800  ; add  it  to  the 
<1800;  this  gives  5425;  multipl}’-  this  by  5;  put  the  result, 
which  is  27125,  under  the  first  remainder ; subtract,  and  as 
there  is  no  remainder,  the  process  is  complete,  and  the 
rout  is  45. 


Examples,  (lix.) 
Find  the  Cube  Roots  of 


(1) 

4090. 

(2) 

32708. 

(3) 

74088. 

(4) 

493039. 

014125. 

(C) 

202144. 

(7) 

39304. 

(8) 

389017. 

(9) 

014125. 

10) 

970299. 

(11) 

59319. 

(12) 

250047. 
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CUBE  ROOT. 


Next,  let  us  take  the  case  in  whicli  the  cuhe  root  has 
tliree  figures,  and  extract  the  cube  root  of  4286G1064. 


7 


428|()G1|0G4 

343 


21  5 


225  4 


14700 
1075  j 

85661 

15775 
25  J 

■ 

78875 

1687500 

9016 

6786064 

1696516 

6786064 

We  separate  the  number  428GG10G4  into  thret,  periods, 
and  take  the  nearest  perfect  cube  not  greater  than  428,  which 
is  343,  and  we  set  down  its  cube  root,  which  is  7.  We  then 
subtract  343  from  428,  and  annex  to  the  remainder"  G61,  the 
second  period. 

Then  we  set  down  three  times  7,  which  is  21,  and  three 
times  the  square  of  7,  which  is  147,  and  add  two  zeros  to  it. 

Then  we  divide  85661  by  14700,  which  gives  the  quotient 
5,  and  this  we  put  down  midway  between  21  and  14700. 

Then  we  multiply  215  by  5,  wdiich  gives  1075  ; we  add 
this  to  14700;  we  multiply  the  result,  15775,  by  5;  and 
subtract  the  product,  78875,  from  85CG1 ; and  to  the  re- 
mainder we  annex  the  third  period,  064. 

We  then  set  down  three  times  75,  which  is  225, 

and  three  times  the  square  of  75,  which  is  16875. 

N.  B. — This  last  result  can  be  obtained  by  setting  the 
square  of  5,  the  second  figure  of  the  root,  under  the  second 
divisor,  and  adding  the  three  numbers  coupled  by  the 
bracket. 

We  then  annex  two  zeros  to  16875  and  repeat  the  process 
explained  above  to  find  4,  the  third  figure  of  the  cube  root, 
which  is  in  this  case  754. 

Next,  take  the  case  in  wdiich  tlie  root  has  four  figures 
and  find  tlie  Cube  Root  of  1 bS.32.5.37903. 


CrBIi  ROOT. 


Ill 


2 14l832|5:)7itM)3 

8 


6 

4 

1200 

2565 

6832 

1456  r 

16j 

5824 

72 

5 

172800 

36255 

1008537 

176425  \ 
25  J 

882125 

735 

7 

18007500 

51499 

126412903 

18058999 

126412993 

Hence  the  root  required  is  2 157. 

Note. — In  dividing  6832  by  1200,  the  quotient  is  5, 
but  if  we  took  this  for  the  second  figure  of  the  root  we 
should  find  tliat  the  addition  of  5 times.  65,  or  325,  to 
1200  would  give  1525,  and  this  multiplied  by  5 would 
give  7625,  a number  too  large  to  be  subtracted  from  6832. 


Examples,  (lx.) 


Find  the  Cube  Roots  of 


(1)  14706125.  (2) 

(4)  300763000.  (5) 

(7)  99252847.  (8) 

(10)  194104539.  (11) 

(13)  322828856.  (14) 

(16)  134217728. 

(18)  673373097125. 


149721291.  (3) 
2097152.  (6) 
1092727.  (9) 
84027672.  (12) 
354894912.  (15) 


(17)  122615327232. 


28934443. 

5735339. 

16777216. 

1.30323843. 

700227072. 


132.  To  extract  the  Cube  Root  of  a Decimal  Fraction. 

In  order  that  a Decimal  Fraction  may  be  a Perfect 
Cube,  it  must  be  of  the  3rd,  6tli,  9th ....  order,  the 
index  of  the  order  being  some  multiple  of  3. 

We  then  proceed  in  the  following  way  ; 
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CUBE  KOOT. 


Ex.  (1).  To  find  the  Cube  Root  of  'SIS. 


f *343  =, 


1 = -7. 


J 1000  10 

Ex.  (2).  To  find  the  Cube  Root  of  *039304. 


#039304  = 


39304  34 

'iClbobOO  “ 100  “ 


Ex.  (3).  To  find  the  Cube  Root  of  *012812904. 

, I 12812904  234 

# *012812904  -\JfoooooOOOO  ~ 1000  “ 

133.  To  extract  the  cube  root  of  an  integer  or 
decimal  expression  to  a particular  place  of  decimals,  we 
must  take  three  times  the  numher  of  decimal  places  in  the 
expression. 

Thus,  to  find  the  cube  root  of  4*23  accurately  to  thi*ee 
places  of  decimals  we  extract  the  cube  root  of  4*230000000, 
making  the  given  expression  a decimal  of  the  ninth 
order.  In  working  this  example  we  find' the  cube  root 
of  4230000000,  regarded  as  a ivhole  numher,  and  mark 
off  three  decimal  places  in  the  result. 

134.  The  Cube  Root  of  a Vulgar  Fraction  may  be 
found  by  taking  the  roots  of  the  numerator  and  denomi- 
nator, or  by  reducing  the  fraction  to  a decimal  of  the 
3rd,  6th,  9th.  . . .order,  and  proceeding  as  in  Art.  133. 


Examples.  (Ixi.) 

Find  the  Cube  Roots  of 


(2)  *048228544.  (3)  27054*036008. 

(^)  o«(}*  (^)  ^tjW*  C^)  405^-^^j. 

and  find  to  three  places  of  decimals  the  Cube  Roots  of 


(1)  *389017. 

(4)  mh 


(8) 

5. 

(il) 

576. 

(10) 

•121861281 

(11) 

15*926972504. 

(12) 

I) 

W 

(13) 

1 

(14) 

1 

a* 

(15) 

(16) 

3b 

135.  Tho  fourth  root  of  a number  is  found  by  taking 
the  scjuare  root  of  the  scjuare  root  of  the  number. 

Thu.s  V409G=  V^)4  = 8. 


f 


tmilK  KOUT. 


ii:! 


Tlie  t^ixth  root  of  a number  is  found  by  taking  the  cuLe 
root  of  the  square  root  of  the  number. 

Thus  '|/G4  = I'b  S = 2. 


Examples.  (Ixii.) 

Find  tlie  Fourth  Roots  of 

(1)  531441.  (2)  4100G25.  (3)  1575-20G1  ; 

and  the  Sixth  Roots  of 

(4)  482G809.  (5)  2471)4!)1120G.  ((i)  282429 -53G481. 


COMMERCIAL  ARITHMETIC. 


XV.  On  English,  Canadian,  and  United 
States  Currencies. 

136.  Having  explained  the  principles  and  processes 
of  Pure  Arithmetic,  we  proceed  to  show  how  they  are 
applied  to  commercial  affairs. 

Measures  of  Money. 

4 farthings  are  equivalent  to  1 penny. 

12  pence  are  equivalent  to  1 shilling. 

20  shillings  are  equivalent  to  1 pound. 

The  symbol  £ placed  before  or  over  a number  denotes  pounds. 


s after shillings. 

d after pence. 


& s.  d. 

Thus  £14  5s.  7d.,  or  14  5 7,  stands  for  fourteen 
pounds,  five  shillings,  and  seven  pence. 

Since  1 farthing  is  one-fourth  of  a nenny, 

2 iaithings  are  one-half  peiiuy, 

3 farthings  are  three-fourths  of  a penny. 

Hence  the  symbol  ^d.  is  placed  for  1 farthing, 

^d 2 farthings  or  a halfpenny, 

|d 3 farthings. 

The  symboP  q.,  placed  after  a number,  is  sometimes 
used  to  denote  farthings ; thus,  3q.  stands  for  three 
farthings. 

137.  We  call  £14  a simple  quantity,  and  £14  5s.  7d. 
a conqiound  quantity,  because  the  former  is  expressed 
with  reference  to  a single  unit,  while  the  latter  is  ex- 
pressed with  reference  to  three  different  units. 

138.  The  unit  in  Canadian  and  United  States  cur- 
rencies is  called  a Hollar.  The  tenth  part  of  this  unit  is 


CANADIAN  AND  UNITED  STATES  COINS. 
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called  a Dime;  the  ieiitli  part  of  the  dime  is  called  a 
Cent;  and  the  tenih  of  the  cent  is  called  a Mill.  We 
may  conceive  the  unit,  then,  to  he  divided  into  ten  equal 
parts,  each  of  these  parts  into  ten  other  equal  parts,  and 
so  on.  Hence  Canadian  and  United  States  currencies 
are  based  on  the  Decimal  Sydem  of  Notation,  and,  there- 
fore, all  operations  in  these  currencies  are  performed  by 
means  of  the  rules  in  Decimal  Fractions.  It  is  to  this 
circumstance  that  they  owe  their  great  simplicity. 


TABLE  OF  CANADIAN  AND  UNITED  STATES  COINS. 


CANADIAN  COINS. 


UNITED  STATES  COIN.S. 


Gold. 


Gold. 


British  Sovereign,  worth 
$4.8Gf. 

British  Half-Sovereign. 


Double  Eagle,  or.  .$20 

Eagle,  or $10 

Half  Eagle,  or $5 


Three  Dollar  Piece. 
Quarter  Eagle,  or..  $2-1 
Dollar. 


Silver. 


Silver. 


50-cent  piece,  answers  to 

25-cent  piece,  answers  to 

20-cent  piece  (no  longer  coined), 
10-cent  piece,  answers  to 


Dollar. 

Half  dollar. 


Quarter  dolh;r. 


1 cent. 

Mill,  not  coined. 


5-cent  piece,  answers  to 


Bronze. 


. . .Dime. 

Nickel. 

. . . 5-cent  piece. 
3-cent  piece. 

Bronze. 

1 cent. 

Mill,  not  coined. 


Ex.  (1).  $251,  7 cents,  3 mills 
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KEDUCTION  OF  MONEY. 


Ex.  (2).  $55-923 

= $(55  + + Y(f(jo) 

= $(55  + 1 (fgo) 

= $ 55  + 92  cents  + 3 mills 
= $ 55,  92  cents,  3 mills. 

The  English  gold  coinage  consists  of  pure  metal  and 
of  alloy. 

The  gold  and  silver  coinage  of  the  United  States  consist.i 
of  pure  metal  and  alloy. 

The  silver  coin  in  Canada  and  England  is  pure  metal 
and  copper. 

Gold  and  silver  thus  alloyed  are  called  standard.  The  gold 
or  silver  before  it  is  coined  is  called  bxdlio')o. 

The  term  carat  is  employed  to  denote  the  fineness  of  gold. 
Perfectly  pure  gold  is  said  to  be  24  carats  fine  ; a mixture  of 
18  parts  pure  gold  and  six  parts  of  some  other  metal,  is  said 
to  be  18  carats  fine.  This  latter  is  termed  jewellers’  gold. 


REDUCTION  OF  MONEY. 

139.  The  expression  5s.  7d.  stands  for  a sum  of 
money  which  is  made  up  of  five  shillings  and  seven 
pence.  Now,  since  one  shilling  is  equivalent  to  twel\-e 
pence,  five  shillings  are  equivalent  to  sixty  pence;  ami 
therefore  five  shillings  and  seven  pence  are  equivalent  to 
sixty-seven  pence. 

Tlie  process  by  which  we  change  the  comjioinid  cx- 
pre,ssion  5s.  "id.  into  the  e(|uivalent  siinjde  expression 
'old.  is  arranged  thus  : 

s.  cl. 

5 7 

12 

V>7d. 

and  we  de.scribe  the  ])rocess  thus;  lUe  rhcmc/e  the  5 
KhilUiaj.'i  into  pence  hij  itmliijd ijiiuj  hy  12.,  and  add.  to  the 
■product  the  7 pence. 


K EDUCTION  OE  MONEY. 
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Again,  to  cliange  the  compound  expression  £4  7x. 
into  an  equivalent  number  of  farthings,  wo  proceed  thus: 

^ s,  cl. 

4 7 10| 

20 


87s. 

12 


1054r/. 

4 


4218r^. 

First  we  change  £4  to  shillings,  and  add  7s.,  making  87s. ; 

then 87s.  to  pence, lOd. , 1054d. ; 

then 1054d.  to  farthings, 2q., 4218^j;. 

Examples.  (Ixiii.) 

Keduce  to  fartliings 

(1)  3|d.;  ^(l ; <W. ; ll|d. 

(2)  2s.  3d.;  5s.  7U  ; 12.s.  0|d.;  17s.  7|d. 

(3)  £3  12s.;  £5;“£2  17s.  6|d.;  £17  4s.  5|d. 

Keduce  to  pence 

(4)  6s. ; 4s.  lOd. ; 7s.  lOd. ; 8s.  9d. ; 13s.  7d. 

(5)  £4;  £5  2s.  4d.;  £17  14s.  5d. ; £58  13.s.  lid. 

(6)  £174  10s. ; £432  15s.  lOd. ; £1274  17s.  9d. 

140.  The  converse  operation,  by  which  we  express  p, 
simple  quantity  in  terms  of  an  equivalent  amiponnd  quan- 
tity, will  be  best  explained  by  the  following  examples. 

Ex.  (1).  Nine  farthings  will  be  expressed  as  pence  and 
farthings  if  we  divide  9 by  4 (since  4 farthings  = 1 penny),  set 
down  the  quotient  as  pence  and  the  remainder  as  farthings, 
thus : 9 farthings  = f pence  = 2jd. 

Ex.  (2).  Again,  33  pence  will  be  expressed  as  shillings 
and  pence  if  we  divide  33  by  12  (since  12  pence  = 1 shilling), 
set  down  the  quotient  as  shillings,  and  the  remainder  as 
pence,  thus:  33  pence  = f|  shillings  = 2x  9d. 

Ex.  (3).  Also,  75  shillings  =1^  pounds  = £3  15s. 
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COMPOUND  ADDITION. 


Ex.  (4.)  To  express  4275G39  farthings  in  terms  of  £ s.  d. 
4 
12 


20 


farthings. 

4275039 


1068909d  and.  3 farthings  over. 


8907^5s.  and  9 pence  over. 


£4453  and  15  shillings  over. 
4275639  farthings  = £4453  15s.  9|d. 


These  methods  of  expressing  a given  sum  of  money  in 
another,  but  equivalent,  form  are  included  in  the  \vord 
Reduction. 


Examples.  (Ixiv.) 

Reduce  to  pence  and  farthings  the  following  numbers 
of  farthings; 

(1)  57.  (2)  173.  (3)  197. 

Reduce  to  shillings,  pence,  and  farthings  the  following 
numbers  of  farthings  : 

(4)  357.  (5)  479.  (0)  747. 

Reduce  to  £ s.  d.  the  following  numbers  of  farthings  : 

(7)  4238.  (8)  376289.  (9)  542380. 

141.  The  copper  coins  in  use  in  Great  Britain  are  the 
Farthing,  the  Halfpenny,  and  the  Penny. 

The  silver  coins  in  use  are  the  Crown  (5s.),  the  Half- 
crown  (2s.  6f?.),  the  Florin  (2s.),  the  Shilling,  the  Six- 
pence, the  Fourpenny  piece  (or  Groat),  and  the  Three- 
penny piece. 

The  gold  coins  in  use  are  the  Sovereign  or  Pound,  and 
the  Half-sovereign.  The  Guinea  (21s.)  and  the  llalf- 
guinea  (10s.  Q>d.)  are  not  in  use,  but  reference  is  frequently 
made  to  them. 


COMPOUN'D  ADDITION. 

142.  In  adding  compound  expressions  together,  we 
follow  tlie  principles  M'hich  regulate  the  process  of 
Addition  in  tlie  case  of  pure  numbers. 


COM  l>OU  N 1)  A I)  DITION. 
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Tilus,  in  adding  sums  of  money  we  arrange  them  so 
that  tlie  pounds  stand  under  pounds  in  vertical  columns, 
shillings  under  shillings,  pence  under  pence,  and  fai-things 
under  farthings.  For  example,  if  we  have  to  add  to- 
gether 4,').  3,s‘.  3J^.,  ;xs-.  4c?.,  and  we 

arrange  them  thus : 

s.  d. 

4 34 

3 3h 

5 4 

17  0| 


£1  10  84 

Adding  the  columns  of  farthings,  we  find  its  sum  to  he 
6 farthings,  and  this  being  ecj^uivalent  to  1 penny  and  2 
farthings,  we  place  1 under  the  column  of  farthings,  and 
carry  on  1 for  addition  to  the  column  of  pence. 

The  sum  of  the  column  of  pence,  increased  by  1,  we 
find  to  be  20  pence,  and  this  being  equivalent  to  1 shilling 
and  8 pence,  we  place  8 under  the  column  of  pence  and 
carry  on  1 for  addition  to  the  column  of  shillings. 

The  sum  of  the  columns  of  shillings,  increased  by  1, 
we  find  to  be  30  shillings,  and  this  being  equivalent  to  1 
pound  and  10  shillings,  we  place  10  under  the  columns 
of  shillings,  and  set  down  1 pound  by  itself  on  the 
left  hand. 


Again,  if  we  have  to  add  together  <£26  4.9.  9|c?., 
£32  129.  7Jc?.,  £245  O9.  2c?.,  £7  159.  8ic?.,  and  49.  8|c?., 
we  arrange  them  thus  : 


£ s.  d. 

26  4 9| 

32  12  7| 
245  0 2 

7 15  84 
0 4 8| 


£311  18 

Adding  the  column  of  farthings,  we  find  its  sum  to  be 
9 farthings,  and  this  being  equivalent  to  2 pence  and  1 
farthing,  we  place  under  the  column  of  farthings,  and 
carry  on  2 for  addition  to  the  column  of  pence. 
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The  sum  of  the  column  of  pence,  increased  by  2,  we 
find  to  be  36  pence,  and  this  being  equivalent  to  3 
shillings,  we  place  0 under  the  column  of  pence,  and 
carry  on  3 for  addition  to  the  column  of  shillings. 

The  sum  of  the  columns  of  shillings,  increased  by  3,  we 
find  to  be  38  shillings,  and  this  being  equivalent  to  1 
pound  and  18  shillings,  we  place  18  under  the  columns 
of  shillings,  and  carry  on  1 for  addition  to  the  columns 
of  pounds. 

The  sum  of  the  columns  of  pounds,  increased  by  1,  we 
find  to  be  311,  which  we  place  under  those  columns,  and 
the  sum  is  complete. 

Examples.  (Ixv.) 


Perform  the  operation  of  addition  on  the  following 
sums  of  money. 


£ s. 

d. 

£ s. 

d. 

£ 

S. 

d. 

£ 

S. 

d. 

(1) 

3 5 

2 

(2) 

5 8 

3 

(3) 

6 

8 

7 

(4)  7 

G 

8 

4 G 

8 

7 9 

6 

4 

6 

3 

5 

8 

4 

7 0 

3 

3 4 

9 

8 

9 

10 

9 

G 

0 

2 4 

10 

6 5 

2 

9 

7 

G 

7 

4 

1 1 

4 9 

2 

9 0 

4 

4 

3 

0 

2 

G 

IG 

£ s. 

d. 

£ s. 

d. 

£ 

s. 

d. 

£ 

5. 

d. 

(5) 

3 4 

(9) 

4 7 

5| 

(7) 

7 

8 

4| 

(8)  6 

2 

2 5 

6 8 

9| 

6 

9 

2 

5 

3 

2| 

7 G 

8i 

9 5 

5 

2 

7h 

7 

8 

41 

G 9 

Gl 

8 7 

U 

6 

3 

9 

8 

9 

1" 

4 7 

9| 

5 9 

G| 

7 

5 

5 

3 

3| 

(9) 

(10) 

(11) 

(12) 

£ 

s. 

d. 

£ 

s. 

d. 

£ 

s. 

d. 

£ 

s. 

d. 

]() 

19 

4 

2G 

9 

2 

17 

9 

10 

21 

11 

3 

u 

13 

2 

13 

0 

11 

G1 

11 

4 

37 

5 

9 

(17 

8 

10 

9 

IG 

4 

18 

5 

9 

4 

6 

• 2 

42 

5 

8 

67 

17 

8 

28 

14 

7 

17 

17 

h* 

/ 

12 

7 

9 

24 

19 

2 

21 

3 

7 

39 

18 

5 

J5 

10 

4 

39 

15 

3 

93 

14 

6 

47 

11 

10 

(COMPOUND  SUHTKACTION. 
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£ a.  £ 


(13)  k; 

3 

(14)  35 

78 

13 

9l 

7(3 

21 

17 

4 

25 

5 

3 

7 

4 

3(5 

11 

3G 

42 

8 

2h 

42 

s. 

d. 

£ 

S. 

d. 

8 

9' 

(15)  143 

17 

91 

10 

4| 

870 

11 

n 

8 

9 

972 

9 

10 

0 

n 

397 

4 

3l 

12 

o| 

(574 

4 

101 

5 

9| 

538 

9 

di 

C0M1\)UXD  SUBTRA CTION. 

143.  The  process  of  subtracting  one  compound  quan- 
tity fi’oni  anotlier  is  founded  on  the  principles  explained 
in  Art.  20,  and  the  following  example  will  supply  all 
that  is  necessary  to  make  the  method  clear  : 

£ s.  d. 

From  27  5 2| 

Take  13  17  U 

£13  7 9| 

Arranging  tlie  columns  as  in  addition,  we  reason  thus : 
we  cannot  take  2 farthings  from  1 farthing,  and  we 
tlierefore  add  4 farthings  to  the  1 farthing,  makim;  5 
farthings,  and  taking  2 farthings  from  5 farthings  we 
obtain  as  a remainder  3 farthings,  which  we  set  down 
under  the  column  of  farthings. 

We  then  add,  by  way  of  compensation,  1 penny  to  the 
4 pence  in  the  lower  line.  We  have  then  to  take  5 

pence  from  2 pence,  and  as  we  cannot  do  this,  we  add  12 
pence  to  the  2 pence,  making  14  pence,  and  taking  5 
pence  from  14  pence,  we  obtain  as  a result  9 pence, 
which  we  place  under  the  column  of  pence. 

We  then  add,  by  way  of  compensation,  1 shilling  to 
the  17  shillings  in  the  lower  line.  We  have  then  to  take 
18  shillings  from  5 shillings,  and  as  we  cannot  do 
this,  we  add  20  shillings  to  the  5 shillings,  making  25 
shillings,  and  taking  18  shillings  from  25  shillings,  we 
obtain  as  a result  7 shillings,  which  we  place  under  the 
column  of  shillings. 

Finally  we  add,  by  way  of  compensation,  1 pound  to 
the  13  pounds,  and  we  take  14  pounds  from  27  pounds. 
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obtaining  as  a remainder  13  pounds,  which  ws  place 
under  the  column  of  pounds. 


(1) 

(2) 

(3) 

(4) 

(5) 

(6) 

(7) 

(8) 
(9) 

(10) 


Examples. 


£ 

d. 

From 

94 

12 

7 

( i 

75 

9 

6 

U 

58 

13 

4 

U 

276 

17 

U 

1247 

5 

loj 

i c 

3000 

10 

7^ 

( c 

199 

0 

o| 

u 

80G09 

5 

2| 

cc 

44005 

i 

91 

( ( 

30704 

0 

5 

(Ixvi. 

) 

£ 

s. 

d. 

take 

58 

9 

2. 

( ( 

47 

8 

8. 

1 6 

49 

14 

5. 

iC 

37 

19 

71- 

( c 

1246 

11 

84. 

a 

2998 

13 

11|. 

c c 

198 

19 

104. 

i L 

79089 

12 

5j. 

i i 

789G 

10 

24. 

u 

29484 

0 

64. 

COMPOUND  MULTIPLICATION. 


144.  To  multiply  a compound  expression,  as 
<£4  8s.  by  a number,  as  9,  is  equivalent  to  taking 

the  sum  of  nine  expressions,  each  equal  to  £4  8s.  9|r7. 
Instead  of  writing  these  expressions  one  under  the  other, 
and  linding  their  sum  by  the  process  of  addition,  we 
obtain  the  required  result  by  multiplying  each  of  the 
four  quantities  composing  the  expression  sepai’ately  by  9, 
calculating  the  value  of  each  result  as  in  addition, 
setting  down  part  of  those  results  under  the  several 
columns,  and  carrying  on  part  as  in  addition,  thus  : 

£ s.  d. 

4 8 9| 

9 


£39  19  3| 

The  process  may  be  more  fully  explained  thus : 

9 times  3 farthings  — 27  farthings  = 6|d.  : set  down  | 
under  the  column  of  farthings,  and  carry  on  G to  the  pence. 

9 times  9 pence  = 81  pence,  and  G pence  added  gives  87 
pence  = 7s.  3d. : set  down  3 under  the  column  of  pence,  and 
carry  on  7 to  the  shillings. 

9 times  8 shillings  = 72  shillings,  and  7 shillings  added 
gives  79  shillings  = £3  19.s. : set  .down  19  under  the  column 
of  shillings,  and  carry  on  3 to  the  pounds. 


COMPOUND  MULTIPLICATION. 
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0 times  4 pounds  = 3C  pounds,  and  3 pounds  added  gives 
33  pounds,  which  is  set  down  under  the  pounds. 

145.  When  the  multiplier  can  be  split  up  into  factors, 
each  of  which  is  not  greater  than  12,  we  multiply  the 
compound  expression  first  by  one  of  the  factors,  and 
then  multiply  the  product  by  another  of  the  factors,  as 
in  the  case  of  Simple  Multiplication. 

Idius,  if  we  have  to  multiply  £12  4s.  by  15,  we 
multiply  first  by  5,  and  the  product  by  3,  thus  : 

& s.  d. 

12  4 n 

5" 


61  3 li  Product  by  5. 

3“ 


£183  9 4|  Product  by  15. 

Again,  to  multiply  £17  14s.  ^dd.  by  180,  we  may 
proceed  thus  ; 

£.  s.  (I. 

17  14  9 

10 


177  7 6 Product  by  10. 

6 


1064  5 0 Product  by  60. 

3 


£3192  15  0 Product  by  180. 

Examples.  (Ixvii.) 


Find  the  value  of 


(1) 

4 things  at  7s.  3d. 

each.  (2) 

5 at  14d 

(3) 

6 at  7^d. 

(4) 

7 at  9s.  6d. 

(5) 

8 at  2s.  4:d. 

(6) 

10  at 

2s.  2^d. 

(7) 

11  at  £2  Is.  4d. 

(8) 

12  at 

£1  4s.  3d. 

(9) 

14  at  17s.  6d. 

(10) 

15  at 

7s.  lO^d. 

(11) 

16  at  27s. 

(12) 

18  at 

17s.  Gd. 

(13) 

20  at  £5  11s.  4d. 

(14) 

21  at 

5s. 

(15) 

22  at  £5  11s.  4d. 

(16) 

24  at 

£4.  7"s.  2d. 

(17) 

25  at  4s.  6d 

(18) 

27  at 

5s.  lUd. 

(19) 

28  at  2s.  8d. 

(20) 

30  at 

£1  12;. 

(21) 

33  at  £1  2s. 

(22) 

35  at 

£1  2s.  Gd. 
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146.  Wlien  tlie  multiplier  cannot  be  split  up  into 
factors,  we  may  proceed  as  in  the  following  examples  : 


Ex.  (1).  To  multiply  <£17  12s.  9|r7.  by  79. 


£ 

17 

S, 

12 

d. 

n 

10 

176 

i 

8|  Product  by  10. 
7 

1233 

13 

11  j Product  by  70, 

Multiplying  1st  line  by  9 158 

14 

11^  Product  by  9. 

Adding  last  two  results  £1393 

8 

10|  Product  by  79. 

Ex.  (2).  To  multiply  £3  17s. 

9ir7. 

by  3296. 

£ 

d. 

3 

17 

n 

10 

. 

— 

38 

17 

11  Product  bv  10. 
10 

388 

19 

2 Product  by  100. 
10 

3889 

11 

8 Product  by  1000 
3 

11()68 

15 

0 Product  by  3000 

Multiplying  6th  line  by  2 777 

18 

4 “ by  200. 

Multiplying  3rd  line  by  9 350 

1 

3 “ by  90. 

Multiplying  1st  line  by  6 23 

6 

9 “ by  6. 

Adding  last  four  results  £12820 

1 

4 Product  by  3296. 

147,  The  following  is  a method  by  which  the  process 
of  multiplying  a compound  quantity  by  a number  greater 
than  1000  is  somewhat  shortened.  We  take  as  an  illus- 
tration the  example  just  worked.  The  process  is  so 
simple  that  no  verbal  explanation  is  necessary. 
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12 


12 


d.  1048 

2!)GG4  the  result  of  multiplying  the  top  line  by  9. 
31312 


s.  2G09  and  4d. 


23072  \ 
32<)G  / 


the  result  of  multiplying  the  top  line  by  17. 


20 


5804^1 


£ 2932  and  l.s. 

9888  the  result  of  multiplying  the  top  line  by  3. 
£12820  Ls.  4d. 


Examples.  (Ixviii.) 
Find  the  value  of 


(1) 

29  things  at  4s.  6d.  each. 

(2) 

39  at  12s. 

(3) 

47  at  Is.  G^d. 

(4) 

71  at  Is.  8d. 

(5) 

89  at  6s.  8d 

(b) 

123  at  5s.  G^d. 

(7) 

145  at  £1  3s.  2d. 

(8) 

2154  at  £7  Is. 

(b) 

3210  at  £1  18s.  G|d 

(10) 

2175  at  £2  15s, 

(11) 

3684  at  £2  6s. 

COMPOUND  DIVISION. 

148.  The  process  of  dividing  a compound  quantity 
by  a number  is  based  upon  the  principles  explained  in 
the  case  of  Simple  Division,  as  will  be  seen  from  the 
following  examples  : 

Ex.  (1).  To  divide  £13  17s.  1-^-c?,  by  9. 

£ s.  d. 

9 ) 13  17  Ij 

£1  10  9^  Quotient. 

We  reason  thus  : 

£13  divided  by  9 gives  £1  as  quotient  and  £4  remainder ; 

£4  = 80  shillings,  and  17  shillings  added  gives  97  shillings. 
97s.  divided  by  9 gives  10s.  as  quotient  and  7s.  remainder; 

7s.  = 84  pence,  and  1 penny  added  gives  85  pence. 

Sod.  divided  by  9 gives  9d.  as  quotient  and  4d.  remainder; 

4d.  = 16  farthings,  and  2 farthings  added  gives  18  farthings. 
18^.  divided  by  9 gives  2q.  as  quotient  and  no  remainder. 
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En.  (2). 

To  divide  £51 

156-.  fxl.  l>y  35. 

£ 

5.  d. 

rs 

51 

15  5 

The  factors  of  35  are  '! 

_ 

- - 

17 

10 

7 1 

£1 

9 7 Quotient. 

Ex.  (3). 

To  divide  £53 

15s.  M.  by  112. 

£ 

s,  d. 

/4 

53 

15  8 

The  factors  of  112  are  < 4 

13 

8 11 

V7 

3 

7 2| 

9 7:j  Quotient. 

Ex.  (4). 

To  divide  £119232  L 

s.  lOl.r?.  by  3465. 

£ 

s.  d. 

3465  ) 119232 

1 10^  ( £34 

10395 

15282 

13860 

1422 

20 

3465  ) 28441  ( 8s. 
27720 


721 

12 

3465  ) 8662  ( %L 
()930 

1732 

4 


34(i5  ) (;!)30  ( L\/. 
()930 


.•.  the  Quotient  is  £34  8.s.  2|</. 


COiMPOUNK  DIVISION. 
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Examples. 

I.  Divide 

(1)  £1  3i-.  by  3. 

(3)  £11  3s.  Gd.  by  12. 

(5)  £6  2s.  lid.  by  10. 

TT.  Divide 

(1)  £98  11s.  Od.  by  54. 

(3)  £29  14s.  Od.  by  108. 

(5)  £3  9s.  4|d.  by  45. 

III.  Divide 

(1)  £167  19s.  2d.  by  145. 

(3)  £453  11s.  9jd.  by  365. 

(5)  £93  Is.  2|d.  by  291. 


(Ixix.) 


(2)  £39  7s.  6d.  by  7. 

(4)  £43  12s.  8d.  by  11. 
(6)  £^  11s.  6d.  by  12. 


(2)  £13  7s.  9d.  by  63. 
(4)  £15  8s.  by  132. 

(6)  £43  12s.  8d.  by  44. 


(2)  £40  8s.  4|d.  by  241. 

(4)  £40669  2s.  Id.  by  9652. 
(6)  £139  3s.  6d.  by  117. 


149.  One  quantity  is  contained  in  another  of  the 
same  kind  as  often  as  the  measure  of  the  first  is  con- 
tained in  the  measure  of  the  second,  the  same  unit  of 
measurement  being  taken  in  both  cases. 

Ex.  (1).  How  many  times  is  Is.  Id.  contained  in 
16s.  3d.? 

Is.  Id.  = 13d. ; and  16s.  3d.  = 195d. 

, Now  13  is  contained  15  times  in  195  ; 

.•.  13d.  is  contained  15  times  in  195d. 

Ex.  (2).  How  many  times  is  £4  3s.  2d.  contained  in 
£87  6s.  6d.  ? 

£4  3s.  2d.  = 998d. ; and  £87  6s.  6d.  = 20958d. 

Now  20958  ^ 998  = 21 ; 

.'.  £4  3s.  2d.  is  contained  in  £87  6s.  6d.  21  times. 


Examples.  (Ixx.) 

(1)  How  many  times  is  £346  16s.  contained  in  £34680  ? 

(2)  £5  11s.  4d £122  9s.  4d.? 

(3)  £1  12s.  6d £68  5.S.  ? 

(4)  £17  12s.  9|d £1393  8s.  lOfd.  ? 

(5)  Among  how  many  persons  must  £641  14s.  ll^d.  be 
divided,  so  that  the  share  of  each  may  be  £2  15s.  6|d.  ? 

(6)  Divide  £17  into  an  equal  number  of  sovereigns,  half- 
sovereigns,  half-crowns,  shilliiigs,  and  sixpences. 
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FRACTIONAL  MULTIPLICATION  AND 
DIVISION  OF  MONEY. 


150.  Ex.  (1).  Find  the  value  of  | of  14s.  8r/. 

I of  Us.  8d.  = = 3s.  8d. 

.’.  f of  14s.  8d,  = 3 X 3s.  8d.  — 11s. 


It  is  immaterial  whether  we  divide  by  4,  and  then 
multiply  the  quotient  by  3,  or  first  multiply  by  3,  and 
then  divide  the  product  by  4 ; thus  : 


I of  14s.  8d.  = 


3xl4s.  8d. 


44.S'. 

~V 


= lls. 


Ex.  (2).  Find  the  value  of  t of  f of  £43  4.s“.  Qd. 
§ of  f of  £43  4s.  Qd.  = 4?  of  £43  4s.  (id. 

10  X £43  4.S’.  6t/. 


21 


= 10  y £2  Is.  2d.  = £20  lls.  8d. 


Ex.  (3).  What  is  the  value  of  of  14s.  9d.  ? 
V of  177d. 

17  X 177d.  SOOQd.  _ ^ 


2f  of  14s.  9d 


7 7 

Note. — To  find  the  value  cf  f x 2s.  9d  , we  e.xtend  the 
meaning  of  the  sign  x (as  explained  in  Ai-t.  7l),  and 
replace  it  by  the  word  of. 


8s.  3(/. 


= Is.  7 b/. 


Thus  I X 2s.  dd.  = a of  2s.  9d.  = 

Ex.  (4).  Divide  4s.  2d.  by 
4s.  2d.  4- 1 = 4s.  2d.  X I 

= f of  4s.  2d.  = 8 X lOd.  = Os.  8d. 
Ex.  (5).  Divide  £4  3s.  9d.  by  2|. 

£4  3s.  9d.  £-  2|  = £4  3s.  9(/.  | 

= I of  £4  3s.  dd.  = = £1  ILs.  4^.d. 

o 


Examples.  (Ixxi.) 

Find  the  value  of 


(1)  I of  4s.  9d. 

(3)  of  a guinea. 

(a)  4 of  I of  4s.  lOd. 

(7)  9_i  of  Is.  1 \d. 

(9)  2^  of  £5  2s.  Gd. 


(2)  f of  7s.  2d. 

(4)  2 of  3.S.  Gd. 

(0)  of  4 of  £83  10., ■.  3d. 
(8)  5]  I of  half  a crown. 

DO)  i7of£99  14.s. 


ON  MEASTTHESi 
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(11)  £G0  l.s.  8d.  ^ I (12)  £2  6s.  9^.  ^ 1^. 

(13)  £53  15s.  8d.  V6i<f  (14)  £36  2s.  9d.  i^-. 

Note, — If  we  have  to  multiply  a compound  expre.ssion 
by  a mixed  number,  it  is  not  always  necessary  to  turn 
the  mixed  number  into  an  improper  fraction,  as  we  did 
in  Ex.  (3),  but  we  can  frequently  effect  the  multiplication 
more  neatly  by  multiplying  first  by  the  fractional  part 
and  then  by  the  whole  number,  and  adding  the  two 
results. 


Thus,  to  multiply  £427  12,s.  dd,  by  5|. 


£ 

tS*. 

d. 

427 

12 

9 

855 

5 

6 the  result  of 

multiplying  the  top  line  by  2 

285 

1 

10  

2 

2138 

3 

9 

5 

£2423 

5 

i 

Examples.  (Ixxii.) 

Multiply 

(1)  £245  13s.  4d  by  5|.  (2)  £439  18s.  3d.  by  7^ 

(3)  £4214  15s.  2d.  by  6f.  (4)  £8629  12s.  8d.  by  3g. 

(5)  £7258  17s.  6d.  by  2f.  (6)  £4372  19s.  4d.  by  6|. 

XVI.  On  Measures. 

151.  Measures  op  Time. 

1 second  is  written  1 sec. , or  Is- 
60  seconds  make  1 minute,  written  1 min. , or  !'«• 

60  minutes  make  1 hour,  written  1 hr.,  or  1^. 

24  hours  make  1 day,  written  1 da.,  or  1^- 
7 days  make  1 week,  written  1 wk. 

In  rough  calculations  a year  is  taken  to  consist  of  365  days. 

In  rough  calculations  a month  is  taken  to  consist  of  30  days. 

A Lunar  Month,  or  the  time  between  two  new  moons, 
is  rather  more  than  29,1  clays. 

The  12  months  into  which  we  divide  the  year  are 
called  Calendar  Months  : they  are  of  variable  length,  for 
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7 of  them  contain  31  days,  4 contain  30  days,  and 
February  has  28  days  (and  in  Leap-year  29). 

The  names  of  the  4 months  which  liave  30  days  are 
given  in  the  old  verse  : 

Thirty  days  have  September, 

April,  June,  and  November, 

To  find  whether  a particular  year  is  a Leap-year,  we 
divide  the  number  of  the  year  by  4 ; if  no  remainder  be 
left,  the  year  is  Leap-year,  but  to  correct  an  eri’or  in  our 
present  Calendar,  the  centuries  which  are  not  exactly 
divisible  by  400,  as  1900,  2100... are  to  be  taken  as 
common  years,  and  not  as  leap  years. 


Examples.  (Ixxiii.) 

Reduction. 


(1)  Reduce  6 hr.  17  min.  25  sec.  to  seconds  ; 17^-  0’“-  43s- 
to  seconds. 


(2)  Reduce  3 yr.  143  d.  16  hr.  to  seconds  ; 1 yr.  13  d.  0 hr. 
4 min.  to  minutes. 

(3)  Reduce  48567  min.  to  days  ; 23567  sec.  to  hours. 

(4)  Reduce  742392  sec.  to  days  ; 174296  sec.  to  weeks. 

(5)  Find  the  number  of  days,  reckoning  from  noon  of  the 
one  to  noon  of  the  other,  between  the  following  days  in  the 
year  1872  : 

1st  February  and  29th  May  ; 4th  July  and  2nd  December ; 
3rd  January  and  15th  October  ; 24th  February  and  23rd  June. 
Also  betAveen  25th  December,  1872,  and  25th  May,  1873. 


hr. 

min. 

sec. 

(d) 

14 

21 

37 

17 

13 

32 

9 

47 

43 

12 

53 

54 

22 

17 

50 

(9) 

y- 

3 

da. 

137 

hr. 

15 

4 

243 

6 

1 

56 

7 

6 

135 

12 

7 

85 

9 

Addition. 


da. 

hr. 

min. 

\vk. 

da. 

hr. 

23 

15 

16 

(8) 

4 

3 

16 

57 

12 

38 

2 

5 

17 

13 

17 

43 

3 

6 

9 

24 

22 

7 

10 

4 

13 

16 

0 

58 

4 

2 

19 

hr. 

min. 

sec. 

da. 

hr. 

min. 

sec. 

14 

43 

13  (11) 

42 

14 

30 

31 

32 

36 

40 

65 

22 

19 

42 

10 

12 

53 

74 

11 

42 

15 

16 

38 

47 

24 

18 

58 

57 

2 

52 

8 

43 

3 

29 

48 

(10) 
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ini 


Suhtrariion. 


hr. 

min. 

sec. 

da. 

hr.  min. 

\vk. 

da. 

hr. 

(12)  7 

14 

26 

(13)  123 

16 

4 

(14)  4 

6 

18 

4 

19 

38 

39 

22 

17 

3 

6 

20 

vr. 

da. 

hr. 

yr- 

da. 

hr. 

da. 

hr. 

min. 

sec. 

(15)  3 

147 

14 

(10)  4 

45 

16 

(17)  14 

1 

0 

13 

2 

213 

17 

2 

78 

19 

8 

15 

23 

27 

(18)  Multiply  13  hr.  14  luin.  43  sec.  by  35  ; 

17  hrs.  13  min.  39  sec.  by  43. 

(19)  Divide  15  wks.  5 dys.  17  hrs.  26  min.  by  49  ; 

14  hrs.  56  min.  41  sec.  by  73. 

152.  Measures  of  Length. 

12  inches  make  1 foot,  usually  written  1 ft., 

3 feet 1 yard, 1 yd. 

5^  yards 1 pole, 1 po. 

40  poles 1 furlong 1 fur. 

8 furlongs.  . . .1  mile 1 mi. 

3 miles 1 league 1 lea. 

Hence  1 furlong  = 220  yards,  auJ  1 mile  = 1760  yards. 

Cloth  Measures. 


2j  inches  make  1 nail.  4 quarters  make  1 yard. 

4 nails 1 quarter.  5 quarters 1 ell. 

E.x.  (1).  Keduce  3 mi.  5 fur.  17  po.  4 ycl.  1 ft.  3 in. 
to  inches. 

mi.  fur.  po.  yd.  ft.  in. 

3 5 17  4 1 3 

8 


29  fur. 
40 


1177  po. 


588j  the  result  of  dividing  1177  by  2. 
5889 


6477*  yd. 

3*^ 


19433*  ft. 

12“ 


9T^90.5  inche 
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J']x.  (2).  Reduce  47293  yards  to  poles. 

47293  yd.  = (47293  5|)  poles. 

= (47293  V)  pules. 

= (47293  X -fj-)  poles. 
AVe  may  proceed  thus  : 

47293  yards 
2 


11 


94586  half-yards 


8598  poles,  and  8 half-yards  over. 
47293  yd.  = 8598  po.  4 yd. 


Examples.  (Ixxiv.) 

Redurtion. 

(1)  Reduce  3 yd.  2 ft.  to  inches  ; 4 mi.  3 fur.  4 po.  to  feet. 

(2)  Reduce  7 mi.  14  po.  34  yd.  to  inches  ; 27  po.  4|-  yd. 
to  inches. 

(3)  Reduce  74325  yd.  to  poles  ; 2423694  in.  to  furlongs. 

(4)  Reduce  723964  ft.  to  miles  ; 82976432  in.  to  miles. 


Addition. 


yd- 

ft. 

in. 

nu. 

fur. 

1)0. 

fur. 

po. 

Y(l. 

) 4 

2 

7 

(6)  13 

4 

20 

(7)  2 

19 

2 

19 

1 

9 

43 

3 

9 

4 

25 

24 

5 

2 

10 

56 

2 

13 

6 

11 

34 

23 

2 

8 

4 

7 

32 

5 

23 

4 

35 

1 

6 

16 

3 

15 

o 

O 

0 

H 

17 

2 

4 

19 

5 

11 

1 

21 

1| 

Aiiht met  ion. 

vd. 

ft. 

in. 

mi. 

fur. 

])0. 

fur. 

1 

vd. 

) 134 

2 

7 

(9)  235 

0 

19 

(10)  5 

23 

1.^ 

59 

1 

11 

184 

5 

24 

4 

27 

4 

(11)  IMultiply  7 

yd.  2 ft. 

9 in. 

by  11  ; 

16  mi.  5 

fur.  7 

po. 

by  56. 

(12)  Multiply  3)2  po.  3 yd.  1 ft.  by  57  ; 36  mi.  3 fur.  6 po. 
34  yd.  by  49. 

(13)  Divide  25  yd.  1 ft.  8 in.  by  4;  17  mi.  3 fur.  7 po. 
by27. 

(14)  Divide  14  po.  2 yd.  1 ft.  8 in.  by  32  ; 11  mi.  7 fur.  7 
j)o.  by  55. 
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153.  Measures  of  Surface. 

344  square  inches  make  1 s(|uare  foot,  written  1 sq.  ft. 

9 square  feet I s(]uare  yard 1 s({.  yd. 

30^  square  yards 1 square  polo 1 sq.  po. 

40  square  poles 1 rood  1 ro. 

4 roods  1 acre  1 ac. 

Hence  1 acre  = 4840  square  yards. 

040  acres  = 1 square  mile. 

Land  surveyors  make  use  of  a Chaiji  22  yards  in 
length,  divided  into  100  equal  parts,  called  Links. 

The  square  of  22  is  484,  and  therefore  10  Square 
Chains  make  an  Acre. 

Note. — The  Square  Inch  is  a square  whose  side  is  an  inch 
in  length. 

Ex.  (1).  How  many  square  inches  are  there  in  3 ac. 
2 ro.  27  po.  27  sq.  yd.  7 sq.  ft.  23  sq.  in.  h 

ac.  ro.  po.  sq.  vd.  sq.  ft.  sq.  in. 

3 2 27  27  7 23 

4 

14  ro. 

40 

587  po. 

30J- 

146|  the  result  of  the  division  of  587  by  4. 

17637 


I7783f  sq  yd. 

9 

100054 

6|  the  result  of  multiplying  | by  9.. 


lOOOOOf  sq.  ft. 
144 


640263 

640240 

160060 

108  the  result  of  multiplying  | by  144. 


23047771  sq.  in. 
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Ex.  (2).  Reduce  74237  sq.  yards  to  poles. 

74237  sq.  yd.  = (74237  ^ 30|)  poles 
- (74237  poles 

= (74237  X yIy)  poles. 

AYe  may  proceed  thus  : 

74237  yards 
4 


121 


11 


29G948  quarter-yards. 


26995  and  3 quarter-yards  over. 


2454  po.  and  1 parcel  of  11  quarter-yards  over. 

The  remainder  is  (11 -f  3)  quarter-yards,  or  14  (juarter- 
yards,  or  3|  yd. 

74237  sq.  yd.  — 2454  po.  3^  sq.  yd. 


Examples.  (Ixxv.) 

Redudion. 

(1)  Reduce  5 ac.  3 ro.  17  po.  13  sq.  yd.  6 sq.  ft.  15  sq.  in, 
to  square  inches. 

(2)  Reduce  7 ac.  13  po.  5 sq,  yd.  3 sq,  ft.  to  square  inches. 

(3)  Reduce  250  ac.  to  square  yards,  and  73  sq.  yd.  to 
square  inches. 

(4)  Reduce  5239  sq.  in.  to  square  yards,  and  15376  sq,  yd. 
to  acres. 

(5)  Reduce  34729  sq.  yd.  to  poles,  and  562934  stp  in.  to 
square  poles. 

Addition. 


ac. 

ro. 

po. 

sq.  yd.  sq 

. ft. 

sq.  in. 

ac. 

ro. 

po.  sq. 

yd. 

.6)  47 

2 

13 

(7)  19 

7 

42 

(8)  46 

2 

16 

22 

72 

1 

24 

27 

5 

52 

17 

3 

14 

13 

89 

2 

32 

32 

8 

124 

7 

1 

39 

14 

4 

2 

23 

5 

o 

72 

24 

2 

15 

19 

27 

3 

8 

21. 

6 

98 

12 

0 

17 

22 

42 

2 

5 

56 

r> 
« } 

135 

4 

1 

9 

1C. 
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Subtraction. 


ac 

ro. 

po. 

sq.  yd. 

sq.  ft. 

S(j.  in. 

ac. 

ro. 

P'\ 

0>) 

o< 

2 

30 

(10)  42 
30 

8 

124 

(11)  10 

2 

0 

29 

3 

34 

8 

139 

14 

3 

21 

ac. 

ro. 

po. 

sq.  yd. 

S(J.  ft. 

sq.  in. 

ac. 

ro. 

po. 

(12) 

247 

1 

14 

(13)  39 

7 

12 

(14)  245 

3 

19 

243 

3 

24 

32 

8 

134 

178 

3 

23 

(.1 

15)  Multip 

ly  5 ac. 

3 ro.  24 

po. 

by  15  ; 

17  ac.  2 ro. 

13 

po. 

by  i 

33. 

(10)  Divide  7 ac.  2 vo.  18  po.  by  21 ; 29  ac.  2 ro.  37  po, 
by  71. 

154.  Measures  of  Solidity. 

1728  cubic  inches  make  1 cubic  foot,  written  1 cub.  ft. 

27  cubic  feet  make  1 cubic  yard,  written  1 cub.  yd. 

A Cube  is  a solid  figure  contained  by  six  equal  squares. 
Hence  a cubic  inch  is  a six-sided  figure,  each  of  whose 
sides  is  a square  inch.  The  lines  that  form  the  boundaries 
of  the  sides  are  called  the  Edges  of  the  Cube. 


Examples.  (Ixxvi.) 

Reduction. 

(1)  Reduce  7 cub.  yd.  13  cub.  ft.  to  cubic  feet;  25  cub.  yd. 
5 cub.  ft.  143  cub.  in.  to  cubic  inches  ; 14  cub.  yd.  1374  cub. 
111.  to  cubic  inches. 

(2)  Reduce  74325  cub.  in.  to  cubic  feet ; 439284  cub.  in. 
to  cubic  yards. 

(3)  Reduce  5^  cub.  yd.  to  cubic  inches  ; 3 cub.  yd.  5|  cub. 


ft.  to  cubic  inches, 
cub.  cub.  cub. 

Addition. 

cub.  cub.  cub. 

cub. 

cub. 

cub. 

ft. 

in. 

yi. 

ft. 

in. 

yd. 

ft. 

in. 

(4)  57 

13 

572 

(5)  43 

7 

1038 

(0)  528 

10 

432 

32 

25 

493 

20 

22 

472 

237 

19 

583 

40 

19 

374 

19 

10 

1384 

704 

10 

1359 

70 

8 

587 

45 

13 

427 

440 

0 

1275 

4 

20 

1249 

20 

5 

1280 

729 

Jl 

310 

52 

14 

1324 

33 

18 

275 

852 

5 

1473 
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cub.  cub  cub. 


in. 


Vd.  ft 

(7)  47  17  543 
38  23  726 


Subtraction. 

cub.  cub.  cub. 
3'd.  ft.  in. 

(8)  247  19  1274 
239  18  1.368 


cull.  cub.  cub. 


yd. 
(9)  527 


ft. 

0 


in. 

0 


499  10  256 


26  cub.  yd.  5 cub.  ft.  49  cub.  in.  by  27  • 
4f2  cub.  yd.  17  cub.  ft.  238  cub.  in.  by  53. 

78  cub.  yd.  13  cub.  ft.  252  cub.  in.  by  12: 
4<2  cub.  yd.  0 cub.  ft.  1416  cub.  in.  by  59. 

155.  Measures  op  Capacity. 

2 pints  make  1 quart,  written  1 qt. 

4 quarts 1 gallon, 1 gall. 

2 gallons 1 peck,  1 pk. 

4 pecks 1 bushel 1 bus. 

8 bushels ....  1 quarter 1 qr. 

Examples.  (Ixxvii.) 

Reduction. 

to  ^ ^ ^ 214  qrs.  3^  bus. 

(2)  Reduce  4234  pt.  to  quarters,  and  3047  gall,  to  quarters 

Addition. 


(3) 


j^all.  qt.  pt. 


4 
3 

12 

14 

5 


3 

2 

3 

0 

2 


1 

0 

H 

1 


bush.  pk.  gall. 


(4)  4 
5 
1 
4 
3 


3 

2 

3 

2 

1 


U 


U 


qr.  bush.  pk. 

(5)  42  5 .3 


0 


27 

64 

49 

12 


7 

3 
6 

4 


0 

1 

2 

0 


gall.  qt.  pt. 

(6)  5 2 0 


Suhtr  action. 

bus.  pk.  gall. 

(7)  6 3 0 

3 1 


5 


qr. 

(8)  36 
29 


bus.  ]k. 

7 2 

7 3 

1 pk  ® ® ^ 

by  4?  Divide  13  gall.  1 pt,  by  16,  and  348  qr.  0 bus.  1 pk. 

156.  Troy  Weight. 

11  written  1 dwt. 

20  peVinyweights  make  1 ounce,  written  1 oz. 

12  ounces  make  1 pound,  written  1 lb. 

Cliiefly  used  for  weighing  gold,  silver,  and  jewels.' 
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Examples.  (Ixxviii.) 

Re<l  action. 

(1)  In  27  ounces  of  gold  how  many  grains  are  there  ? 

(2)  Reduce  7 lb.;  14  lb.  B oz. ; 25  lb.  9 oz.  5 dwt.  to  pcnny- 
n eights. 

(o)  Reduce  3 lb.  10  oz.  7 dwt.  5 gr. ; 7 lb.  4 oz.  17  dwt 
15  gr.  to  grains. 

(4)  Reduce  3145  gr.  to  ounces  ; 42072  gr.  to  lb. 

(5)  Reduce  72409  gr.  to  lb. ; 324(>  dwt.  to  lb. 


Addition. 

lb. 

OZ. 

dwt. 

oz. 

dwt. 

gr. 

lb. 

oz. 

dwt. 

gr. 

(0)  21 

2 

12 

(7)  7 

13 

21 

(8)  13 

8 

0 

14 

27 

9 

4 

4 

0 

19 

12 

4 

17 

8 

3 

8 

17 

0 

17 

23 

5 

10 

13 

0 

14 

o 

O 

19 

2 

9 

5 

42 

7 

15 

21 

0 

8 

8 

1() 

13 

12 

11 

19 

23 

Subtraction. 

OZ. 

dwt. 

gr. 

Ib. 

OZ. 

dwt. 

lb. 

OZ. 

dwt. 

gr. 

(<))  0 

19 

13 

(10)  37 

8 

0 

(11)  35 

9 

8 

22 

3 

14 

10 

29 

10 

13 

34 

11 

15 

23 

(12)  Multiply  7 

lb.  5 oz.  9 dwt. 

by  12 

; 0 lb.  8 

oz. 

19  dwt. 

by  21. 

(13)  Multiply  10  oz.  10  dwt.  23  gr.  by  37  ; 3 lb.  7 oz.  10 
dwt.  21  gr.  by  41. 

(14)  Divide  10  lb.  4 oz.  10  dwt.  by  8 ; 7 lb.  10  oz.  17  dwt. 
7 gr.  by  15. 

(15)  Divide  9 oz.  17  dwt.  8 gr.  by  37  ; 15  lb.  8 oz.  9 dwt. 
12  gr.  by  03. 

157,  Avoirdupois  Weight. 


10  drachms  make  1 ounce,  written  1 oz. 

10  ounces  1 pound,  1 lb. 

14  pounds  1 stone,  1 st. 

25  pounds  1 quarter,  1 qr. 


4 quarters  1 hundredweight  or  1 cental.  . 1 cwt. 

20  hundredweight. ...  1 ton. 

The  pound  Avoirdupois  contains  7000  grains  Troy. 

The  pound  Troy  contains  5700  grains  Troy. 

JSoTE, — In  Great  Britain  28  pounds  make  1 quarter. 
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Examples.  (Ixxix.) 


Reduction. 


(1)  Reduce  11  cwt.  to  oz. ; 17  lb.  to  dr.  • 5 tons  to  lb. 

(2)  Reduce  G tons  7 cwt.  to  oz. ; 15  tons  2 qr.  to  lb. 

(3)  Reduce  3 cwt.  0 lb.  5 oz.  to  dr, ; 3 tons  15  cwt.  7 lb.  to  lb 

(4)  Reduce  4763  oz.  to  cwt. ; 3749  lb.  to  tons. 

(5)  Reduce  7432  oz.  to  cwt. ; 247294  dr.  to  cwt. 


lb. 

OZ. 

dr 

(6)  3 

3 

9 

19 

8 

6 

7 

10 

13 

14 

5 

7 

8 

15 

14 

lb. 

OZ. 

dr 

(9)  16 

13 

5 

14 

11 

12 

tons. 

cwt. 

qr. 

(12)  37 

19 

2 

29 

19 

3 

A ddition. 


qr. 

lb. 

OZ. 

(7)  3 

16 

8 

4 

i 

12 

16 

19 

5 

8 

20 

13 

12 

5 

9 

Subtraction. 

qr. 

lb. 

OZ. 

(10)  17 

13 

3 

14 

15 

11 

cwfc.  qr.  lb. 

(13)  16  0 3 

15  3 25 


cwt. 

qr. 

lb 

(8)  13 

2 

24 

11 

3 

5 

29 

1 

19 

16 

2 

9 

17 

0 

cwt. 

qr. 

lb. 

(11)  19 

1 

4 

17 

O 

O 

18 

tons.  cwt. 

qr. 

lb. 

(14)  74  15 

1 

13 

39  16 

3 

25 

(15)  Multiply  17  cwt.  23  lb.  14  oz.  by  7 ; 4 cwt.  17  lb 
by  45. 

(16)  Multiply  6 cwt.  3 qr.  5 lb.  by  23  ; 10  oz.  9 dr.  by  37. 

(17)  Divide  14  cwt.  2 qr.  8 lb.  by  12  ; 32  tons  15  cwt.  1 or 

by  40.  ^ 

(18)  Divide  16  cwt.  3 qr.  9 lb.  by  65  ; 37  tons  4 cwt.  3 qr. 

7 lb.  by  17.  ^ 


158.  Apothecaries’  W eight. 


1.  Measures  of  Weight. 

437^  grains  make  1 ounce, 

16  ounces  make  1 pound. 

The  grain  is  the  same  as  the  grain  Troy. 

The  ounce  is  the  same  as  the  ounce  Av^oirdupois. 

This  is  tlie  table  given  in  the  British  Pharmacopoeia. 
Ihe  Avoirdupois  ounce  and  pound  are  taken  in  p.reier- 
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ence  to  tlie  ounce  and  pound  Troy  of  the  old  table,  be- 
cause the  former  are  used  by  wholesale  dealers  in  drugs 
and  medicines.  In  prescriV)ing,  many  physicians  still 
employ  the  scruple  (?))  of  20  grains  and  the  drachm  (.^) 
of  60  grains. 

159.  2.  Measures  of  Caj)acity. 

GO  minims  make  1 fluid  drachm,  written  fl  dr. 

8 fluid  drachms  1 fluid  ounce,  “ fl  oz. 

20  fluid  ounces  1 pint,  “ O. 

8 pints  1 gallon,  “ C. 

Note. — O is  a contraction  for  Octamis  or  eight,  and  C fur 
Congius,  a Itoman  liquid  measure. 

The  relation  of  the  measures  of  capacity  to  those  of 
weight  in  these  tables  is  given  by  the  definition  that 

1 Minim  is  the  measure  of  'Ol  Grain  of  Water. 

The  connection  may  be  better  remembered  by  the  old 
rhyme  : — 

A Pint  of  Water 

Weighs  a Pound  and  a Quarter. 

160.  Multiplication  of  Compound  Quantities  when 
the  multiplier  contains  a fraction.  (See  page  128.) 

Examples.  (Ixxx.) 

Multiply 

(1)  3 cwt.  2 qr.  12  lb.  by  3f.  (2)  6 lb.  5 oz.  4 dr.  by  21,-. 

(3)  4 mi.  3 fur.  10  po.  by  181.  (4)  15  yd.  2 ft.  3 in.  by  431. 

(5)  37  ac.  3 ro.  8 po.  by  (6)  25  ac.  2 ro.  15  po.  by  2>)J. 

(7)  27  sq.  yd.  7 sq.  ft.  36  sq.  in.  by  2§, 

161.  Division  of  Compound  Quantities  when  the 
divisor  contains  a fraction.  fSee  page  128.) 

Examples.  (Ixxxi.) 

Divide 

(1)  5 cwt.  2 qr.  11  lb.  by  2|.  (2)  7 lb.  4 oz.  14  dr.  by  11-^-. 

(3)  7 mi.  2 fur.  12  po.  by  ly’j.  (4)  17  yd.  1 ft.  3 in.  by  5|. 

(5)  25  ac.  2 ro.  12  po.  by  4f.  (6)  14  ac.  3 ro.  8 po.  by  8|. 

(7)  107  sq.  yd.  4 sq.  ft.  132  sq.  in.  by  18f. 
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162.  XVII.  Fractional  Measures. 


Ex.  (1).  How  many  shillings  and  pence  are  there  in 
I of  a pound  ? 

f of  a pound  f of  20  shillings. 

- shillings. 

- ifQs. 

= 12s.  6d. 

Ex.  (2).  Find  the  value  of  f of  .£15  5s.  8d. 

f of  £15  5s.  8d.  = 3 times  ^ of  £15  5s.  8d. 

= 3 times  £2  3s.  8d. 

= £6  11s. 

Or  thus : £ s.  d. 

15  5 8 

3 


7 


45  17  0 


£6  11  0 


Ex.  (3).  Find  the  value  of  2f  of  of  5 acres, 
2|  of  .2^0  of  5 acres  = V of  of  5 acres. 

11X3  c K 

= § of  5 acres. 

= ac, 

= 1 ac.  3 ro.  20  po. 


Examples.  (Ixxxii.) 

Find  the  value  of  the  following  : 

(1)  of  £1  ; f of  £2  10s. ; f of  £5  18s.  5d. 

(2)  of  a mile  ; of  an  acre  ; of  a cwt. 

(3)  2|  of  £54  Os.  8d. ; 3y^j  of  half-a-guinea  ; f of  3§  of  a 
mile. 

(4)  I*  of  -}  of  If^j  of  If  of  2470  guineas  ; f of  1-  of  4^ 
guineas. 

(5)  f of  £1  + f of  Is  + f of  16s.  4d. 

(6)  of  £1  f of  2s.  Od.  +'  f of  a guinea. 

(7)  I of  5 ac.  3 ro.  + f of  7 ac.  2 ro.  20  po.  + f of  3 ro. 
15  po. 

(8)  of  a year  4-  of  a week  + of  an  hour, 

(9)  2.^5  of  a mile  + f of  a furlong  + f of  a yard. 
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(10)  I of  2 cwt.  3 (ir.  +•:>  of  5 cvvt.  3 (jr.  14  lb.  +|  of  lb. 
163.  The  following  are  examples  of  an  operation 
A'hich  is  the  converse  of  that  just  explained. 

IvK.  (1).  Expre.ss  14.s.  Id.  as  the  fraction  of  i/5. 

14s.  7d.  = 175d , and  £5  = 1200d. 

Now  Id.  = X2W  1200d. 

.'.  175(^.  is  of  1200d. ; 

Hence  the  fraction  required  is  iV- 

Ex.  (2).  Express  6 lbs.  5 oz.  avoird.  as  the  fraction  of 
3 lb.  12  oz. 


6 lb.  5 oz.  = 101  oz.,  and  3 lbs.  12  oz.  = 60  oz. ; 

.'.  the  fraction  required  is 

Ex.  (3).  Express  § of  5s.  9d.  as  the  fraction  of  4s.  7d. 
5s.  9d.  = 69d.,  and  4s.  7d.  = 55d. 

5s.  9d.  is  f I of  4s.  7d. 

.-.  f of  5s.  9d.  is  i of  ff  of  4s.  7d. 
the  fraction  required  is  or  4^. 

Ex.  (4).  Express  f-  of  2f  of  5 ac.  3 ro.  as  the  fraction 
of  ^ of  14  ac.  2 ro. 


5 ac.  3 ro.  = 23  roods,  and  14  ac.  2 ro.  = 58  roods  ; 
.•.  fraction  required  is  (f-  of  Y of  23)  q-  (f  of  58) ; 


or 


3X1  4X2.3X5 
7X5X3X58  ’ 


or 


2X23 

58 


QY»  2.S. 

5 2 9 • 


Note. — There  are  several  modes  of  demanding  the 
operation  explained  in  the  foregoing  examples.  Thus 
the  demand. 


Express  3 shillings  as  the  fraction  of  6 shillings, 
may  be  put  in  the  following  terms  : 

(1)  Reduce  3 shillings  to  the  fraction  of  6 shillings. 

(2)  What  part  of  6 shillings  is  3 shillings  ? 

(3)  What  fraction  of  6 shillings  is  3 shillings  ? 

(4)  If  6 shillings  be  the  unit,  what  is  the  measure  of  3 
shillings  ? 

Exa.mples.  (Ixxxiii.) 


(1)  Express  l|d.  as  the  fraction  of  Cs.  84d. 

(2)  Express  £10  5s.  4d.  as  the  fraction  of  £11  6s.  5d. 

(3)  Express  5s.  (id.  as  the  fraction  of  a guinea. 

(4)  Reduce  9.S.  HHd.  to  iho  fraction  of  13s.  2jd. 

(5)  Reduce  2 days  3 hrs.  5 min.  to  the  fraction  of  a week. 
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(G)  Reduce  2 roods  20  poles  to  the  fraction  of  an  acre.- 

(7)  What  fraction  is  8 lb.  1 oz.  10  dwt.  0 gr.  of  13  lb.  7 oz. 
5 dwt.  15  gr.  ? 

(8)  What  part  of  2 qr.  10  lb.  7 oz.  0 dr.  is  1 (p\  7 oz. 
13  dr.  ? 

(0)  What  fraction  of  4 lb.  1 oz.  8 dwt.  15  gr.  is  1 lb.  1 oz. 
0 dwt.  15  gr. ? 

(10)  If  the  unit  of  measurement  be  2h  yd.,  what  is  the 
measure  of  2^  feet  ? 

(11)  If  the  unit  of  measurement  be  5 inches,  what  is  the 
measure  of  of  a mile  ? 

(12)  What  fraction  of  2 ac.  37  po.  is  3 ac.  2 ro.  1 po.  ? 

XVIII.  Decimal  Measures. 

164.  Reduction  of  Decimals. 

Ex.  (1).  How  many  shillings  and  pence  are  there  in 
•37 5 of  a pound  ? 

•375  of  £1  = (-375  X 20)s. 

= 7 •5s. 

and  '5  of  Is.  = (^5  x 12)d. 

= 6d. 

.-.  -375  of  £1  - 7s.  Qd. 

The  operation  is  performed  more  briefly  thus  ; 

£•375 

20 


s.  7-500 
12 


d.  6 000 

Ex.  (2).  Find  the  value  of  3-16875  of  £,\. 

£3 -10875 
20 

s.  3-37500 
12 

d.  4-50000 
4 


q.  2-00000 

.-.  £3-10875  = £3  3s.  4^d. 
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]'lx.  (3).  .Find  the  value  of  '4250  of  126-.  86/. 

•425G  of  12s.  8d.  = -4250  of  152c/.  = (-4250  x 152)d. 

•4250 

152 


8512 

21280 

4250 

04  0012 

value  required  is  04  *09126/. 


po. 

14 


40 

4 


ac.  3 

ro.  ] 

ac. 

ro. 

27 

3 

4 

111 

ro. 

40 

4454 

po. 

•235 

22270 

13302 

8908 

1040-090 

20 

0-09 

0 ac.  2 ro.  O’OO  po. 

Ex.  (5).  Find  the  value  of  *25  of  £1, 

•25  of  £1  - of  ^1  = U of  = TSif  s-  = 5s.  l^d. 
Or  thus : 

i'-2555.... 

20 


s.  5-1111. 
12 


d.  1-3333.... 

.*.  value  required  is  5s.  l^c/. 


144 


DECIMAL  MEASCKES. 


Examples.  (Ixxxiv.) 


Find  the  value  of 

(1) 

•625  of  £1. 

(2) 

£15  -275. 

(3) 

£-009765. 

(4) 

•9375  of  a cwt. 

(5) 

•046875  of  1 lb.  avoir. 

(6) 

2 003125  of  £8. 

(7) 

•425  of  3s.  4d. 

(8) 

2-46875  of  £1  3s. 

(9) 

•83  of  5s. 

(10) 

4-13  of  12s.  6d. 

(11) 

•35  of  2 qr.  14  lb. 

(12) 

2 '125  of  0^  guineas. 

(13) 

2-1372  of  2 tons  5 cwt. 

(14) 

5-247  of  £5  2s.  (id. 

(15) 

•45  of  £3  10s.  + -7i 

5 of  4s, 

00 

+ 3-245  of  3s.  4d. 

(16) 

•7  of  £1  + -8  of  7s. 

6d.  - 

2-45 

of  Is.  8d. 

(17) 

•285714  of  £3  3s.  + 

•i4285 

7 of  , 

£3  17s.  + '34  of  16s.  (id. 

165.  The  following  examples  illustrate  the  operatioi: 
which  is  the  converse  of  that  already  explained. 

Ex.  (1).  Expi’ess  5s.  6d.  as  the  decimal  of  £1. 

5s.  6d.  = 66d. , and  £1  — 240d. ; 

5s.  6d.  = of  £1. 

2%  = 40  = '275 ; 

5s.  6d.  = -275  of  £1. 


Or  more  briefly  tlms  : 


12 


GO 


d. 


20 


5 5 s. 


•-75  £. 

Where  we  first  express  6d.  as  the  decimal  of  a shilling, 
i.e.,  ‘5,  and  then  express  5 5s.  as  the  decimal  of  a pound, 
i.e.,  -275. 


Ex.  (2).  Express  £7  15.s\  lOl^d  as  the  decimal  of  £1. 

4 I 20 

12  10-5 

20  15-875 


£ 7 -79375 
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Ex.  (3).  Expre.ss  c£3  5,s‘.  9fl.  as  the  deciiiw'vl  of 

£5  7.S-.  Qd. 


£ (I. 

£ s. 

(1. 

3 5 9 

5 7 

6 

20 

20 

65 

107 

12 

12 

789 

1290 

78f) 

T2«J()  — TX(J  — 43 

= -611 

£3  5s.  Gd.  is  -611. . . 

. . . of  £5  7s. 

6ri. 

Ex.  (4).  Express  | of  5s.  as  the  decimal  of  f of 
6.S-.  '2d. 


os.  9jd.  = 277q|.,  and  Qs.  2d.  = 296q. 

* 4 X 277 

.-.  f of  5s.  9d.  is  I — of  -1  of  6s.  2d. 


X 296 


Now 


X 277 


X 27 


■4  X 296  3 X 3 X 2 9(i 


lilt  = 1-039, 


Examples.  (Ixxxv.) 

(I)  Express  6 cwt.  2 qr.  7 lb,  as  the  decimal  of  a ton. 

(2;  Express  12  grains  as  the  decimal  of  a lb.  troy. 

(3)  What  decimal  of  10  guineas  is  £1  19s.  4|d.  ? 

(4)  Express  f of  14s.  4d.  as  the  decimal  of  £1. 

(5)  Reduce  3 '45  of  half  a guinea  to  the  decimal  of  2s.  Gd. 

(6)  Express  § of  2 qr.  14  lb.  as  the  decimal  of  a cwt. 

(7)  Express  4§  of  7 oz.  4 dwt.  as  the  decimal  of  a pound 
: n >y. 

(8)  Reduce  3^  of  Ij  of  5 cwt.  2 qr.  21  lb.  to  the  decimal 
i f a ton. 

(9)  What  decimal  of  a pound  troy  is  f of  a dwt.  ? 

(10)  Reduce  3f  guineas  to  the  decimal  of  £2  15s. 

(II)  Reduce  2s.  6d.  to  the  decimal  of  of  £1. 

(12)  Express  18s.  44d.  as  the  decimal  of  £1000. 

(13)  Reduce  £24-25  + 3 -4125s.  + 9’25d.  to  the  decimal 
nf  £10. 

(14)  Express  -43  of  8s.  3d.  as  the  decimal  of  -Oi  of  £9. 

(15)  Express  -04  of  k ' 5s.  + -2.3  of  3s.  9d.  as  the  decimal  of 
245  of  £4  3s,  3d. 
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EXAMINATION  PAPERS. 

I.  Measures  op  Time. 

(1)  A sidereal  day  is  less  than  a solar  day  by  3 minutes  56 
seconds  ; in  how  many  days  will  the  difterence  amount  to 
24  hours  ? 

(2)  If  Sirius,  one  of  the  brightest  of  the  fixed  stars,  which 
is  probably  592200  times  farther  from  the  earth  than  the 
sun,  were  suddenly  extinguished,  for  how  long  w’ould  it 
appear  to  shine  to  the  inhabitants  of  the  earth,  supposinu; 
the  sun’s  mean  distance  from  the  earth  to  be  91713000 
miles,  and  that  light  from  the  sun  reaches  the  earth  in  8 min. 
18  sec.  ? 

(3)  The  exact  length  of  the  year  being  365  days  5 hrs.  48 
min.  49 ‘7  sec.,  and  computing  time  as  at  present,  find  the 
error  in  12000  years. 

(4)  The  Globe  newspaper  of  Monday,  18th  June,  1877, 
bears  the  number  8505.  Supposing  the  paper  to  have  been 
published  every  week  day  without  intermission,  and  num- 
bered consecutively,  give  the  day  of  the  week,  month,  and 
year  when  No.  1 was  published. 

(5)  There  was  a full  moon  on  June  26,  1858,  at  9 hrs.  13 
min.  a.m.  The  interval  between  successive  full  moons  has 
since  been  on  the  average  29  days  12  hrs.  47  min.  30  sec. ; 
how  many  full  moons  happened  until  December  31,  1873, 
and  when  did  the  last  take  place  within  that  period  ? 

II.  Measures  of  Length. 

(1)  Reduce  9 mi.  7 fur.  39  per.  5 yds.  1 ft.  9 in.  to  inches, 
and  show  that  the  work  is  correct  by  changing  it  to  miles,  etc. 

(2)  The  fore-wheel  of  a carriage,  which  is  11  ft.  in  circum- 
ference, makes  718  revolutions  more  than  the  hind  one  in 
going  7 miles  ; find  the  circumference  of  the  hind -wheel. 

(3)  A train,  which  travels  at  the  uniform  rate  of  66  ft.  a 
second,  leaves  Toronto  for  Montreal  at  6.25  a.m.;  when  will 
it  reach  Montreal,  the  distance  being  333  miles  ? At  what 
distance  from  Montreal  will  it  meet  a train  which  leaves 
Montreal  for  Toronto  at  8 a.m.,  and  travels  one-third  faster 
than  it  does  ? 

(4)  From  Ephesus  to  Cunaxa,  Xenophon,  with  the  army  of 
Cyrus,  marched  16050  stadia  of  202  yards  9 inches  each  in  93 
days.  Find  the  average  length  of  a day’s  march  in  miles 
and  yards. 
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(5)  How  many  strokes  of  his  legs  must  a person  on  a 
bicycle  give  in  going  2G  miles,  supposing  each  wheel  to  have 
a circumference  of  yards,  and  that  2 strokes  turn  the 
wheel  once  round  ? 

III.  Measures  of  Surface. 

(1)  If  the  magnitude  of  the  lineal  unit  be  given,  what  are 
the  corresponding  units  of  area  and  volume  ? Exemplify 
when  the  lineal  unit  is  12  inches. 

(2)  If  a halfpenny  piece  be  one  inch  in  diameter,  how 
many  can  be  laid  in  rows  touching  each  other  on  a table 
which  is  7 feet  6 inches  long  and  3 feet  4 inches  wide  ; and 
what  is  their  amount  ? 

(3)  Divide  17  ac.  2 ro.  38  per.  19  yds.  7 ft.  45  in.  among 
A,  B,  and  C,  giving  to  B as  much  again  as  to  A,  and  to  C 
I of  what  A and  B got. 

(4)  If  C)8  bales  of  linen  contain  67048  yards,  and  each  bale 
contains  34  pieces,  and  each  piece  the  same  number  of  yards, 
how  many  yards  are  there  in  each  piece  ? 

(5)  If  the  pressure  of  the  atmosphere  at  the  surface  of  the 
earth,  when  the  barometer  stands  at  30  inches,  be  15  lbs.  on 
the  square  inch,  what  is  the  pressure  in  pounds  on  the  surface 
of  the  human  body,  supposing  it  to  be  15  square  feet  ? What 
would  be  the  difference  of  the  pressure  when  the  barometer 
stands  at  29  inches  ? 

IV.  Measures  of  Capacity. 

(1)  What  will  2 bushels  3 pecks  3 quarts  of  strawberries 
amount  to  at  12^  cents  per  quart  ? 

(2)  A laborer  dug  130  rods  4 yards  2^  feet  of  ditching  at 
$2^  per  rod,  for  which  he  is  to  take  $100  in  cash  and  wheat 
at  87^  cents  per  bushel.  To  what  quantity  of  wheat  will  he 
be  entitled  ? 

(3)  A grocer  exchanged  29  gal.  3 qt.  1 pt.  of  brandy,  at 
43|  cents  per  gallon,  for  rye  at  31j  cents  per  bushel.  What 
quantity  of  rye  did  he  thus  attain  ? 

(4)  I wish  to  put  111  bu.  2 pk.  4 qt.  of  grain  into  bags 
that  shall  contain  2 bu.  1 pk.  4 qt.  each  ; how  many  bags 
will  be  required  ? 

(5)  A farmer  had  a field  of  corn  consisting  of  129  rows, 
and  each  row  contained  95  hills,  and  each  hill  had -on  an 
average  4|-  ears  of  corn.  If  it  takes  8 ears  of  corn  to  make  a 
quart,  what  is  the  produce  of  the  field  worth  at  45  cents  per 
bushel  ? 
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V.  Measures  of  Weight. 

(1)  If  John  buy,  by  Avoirdupois  weight,  12  lb.  of  opium  at 
37  o-  cents  per  ounce,  and  sell  by  Troy  weight  at  40  cents  per 
ounce,  should  he  gain  or  lose  by  so  doing,  and  how  much  ? 

(2)  A person  purchases  goods  at  the  rate  of  $1.80  per 
pound,  Troy  weight,  and  sells  them  again  by  Avoirdupois 
weight ; at  what  rate  must  he  sell  per  ounce  so  as  exactly  to 
reimburse  himself  ? 

(3)  By  multiplying  a certain  weight  by  a wdiole  number 
the  result  is  8 lbs.  20  grains  Avoirdupois  weight,  and  by 
multiplying  the  same  w'eight  by  another  whole  number  the 
result  is  8 lbs.  11  oz.  16  dwt.  16  grs.  Find  the  weight. 

(4)  A row  of  cent  pieces  is  laid  from  Toronto  to  Hamilton. 
Find  their  weight,  the  distance  being  39  miles  1 fur.  1 per. 
9 in. 

(5)  Find  the  value  of  500  times  the  difference  between  an 
eighty-fourth  part  of  2|  cwt.  and  a thirtieth  part  of  1 cwt. 
0 qr.  3 lb.  (28  lbs.  to  the  quarter). 

XIX.  Practice, 

166.  Practice  is  the  name  given  to  a method  bv 
which  we  find  the  cost  of  any  number  of  articles  of  tin,' 
same  kind  when  the  price  of  one  is  given,  or  the  cost  of 
any  quantity  of  goods  of  mixed  denominations,  when  the 
cost  of  a single  unit  of  any  denomination  is  given. 

I.  Simple  Practice. 

When  the  articles  are  of  the  same  kind  or  denomination. 

Ex.  (1).  Suppose  I have  to  find  the  cost  of  2478 
articles  at  36‘.  4:(i.  each. 

Knowing  that  3.s.  4d.  is  one-sixth  part  of  £1,  I reason  thus  : 
If  the  articles  had  cost  £1  each,  the  total  cost  would  have 
been  £2478 ; 

2478 

.'.  as  they  cost  ^ of  £1  each,  the  cost  will  be  f e - . - , or  £413. 

6 

Tlie  process  may  be  written  thus  : 

3s.  4(i.  is  ^ of  £lj£2478  = cost  of  the  articles  at  £1  each. 

£413  = cost  of  the  articles  at  3.s.  4</.  each. 
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(2).  Find  tlip  cost  of  2897  articles  at  j£2  12.'''.  9^/. 


£2  is  2 X £1 

£ 

2807 

.S‘. 

0 

d. 

0 

= cost  at  £1  each. 

10s.  is  4 of  £1 

5794 

00 

0 

= £2  . . . . 

2s.  is  4 of  10s. 

1448 

10 

0 

- 10s.  . . . 

8d.  is  of  2s. 

289 

14 

0 

- 2.S 

Id.  is  ^ of  8d. 

90 

11 

4 

= 8d 

12 

1 

5 

= Id 

£7040 

10 

9 

= cost  at  £2  12.S.  9d.  ench 

Note. — A shoj'ter  method  would  be  to  take  the  parti 
thus  ; 

10.S.  = h of  £1  ; 2s.  Gd.  = ^ of  lO.s. ; 3d.  = of  2s  Gd. 

Ivx.  (3).  Find  the  cost  of  425  articles  at  <£2  18.s.  id. 
each. 

Since  £2  18o>.  4d.  is  the  difference  between  £3  and  Is.  8d. 
(which  is  of  £1),  the  shortest  course  is  to  find  the  cost  ;)t 
£3  each,  and  to  subtract  from  ^t  the  cost  at  Is.  8d.  each,  thus  : 


£3  is  3 X £1 

£ 

425 

s. 

0 

d. 

0 = 

cost  at  £1  each. 

Is.  8d.  is  of  £1 

1275 

0 

0 = 

£3 

35 

8 

4 = 

Is.  8d.  each. 

£1239 

11 

8 = 

cost  at  £2  18s.  4d. 

Ex.  (4).  A bankrupt  pays  6.s.  7l-d.  in  the  pound;  what 
is  the  dividend  on  a debt  of  £^36 2 15s.? 


£ 

s. 

d. 

5s. 

is  4-  of  £1 

302 

15 

0 

= amount  of  debt. 

Is. 

is  4 of  5s. 

90 

13 

9 

= amount  at  5s.  in  the  £. 

Gd. 

is  h of  l.s. 

18 

2 

9 

= Is 

Hd. 

is  j of  Gd. 

9 

1 

4-5 

= 6d 

2 

5 

4125 

= 

£120 

3 

2 -625 

= amount  at  6s.  7^d.  in  £. 

Note. — Shorter  thus  : 

4s.  = 4 of  £1 ; 2s.  Gd.  = ^ of  £1 ; l|d.  = djy  of  2s.  Gd. 

Ex.  (5).  Find  the  cost  of  784^-  articles  at  £2  1 2s.  lOr/. 
each. 
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The  cost  at  £1  each  is  £784  10s. 

£ s.  d. 

784  10  0 = cost  at  £1  each. 

2 


1569  0 0 = £2 

392  5 0 = 10s 

78  9 0 = 2s 

32  13  9 = lOd 


£2072  7 9 = cost  at  £2  12s.  lOc^  each. 

167.  The  fractions  of  a Unit,  which  have  for  their 
numerator  Unity,  are  called  Aliquot  Parts  of  the  unit 
Thus  5s.,  being  ^ of  £1,  is  an  aliquot  part  of  a pound  . 
and  5 lb.,  being  b of  1 qr.,  is  an  aliquot  part  of  a quarter’ 

Examples.  (Ixxxvi.) 

Find  the  cost  of  the  following  articles  : 

(1)  4321  at  £1  17s.  3|U  (2)  2175  at  £2  15s.  4bi. 

(3)  3768i  at  £1  7s.  4^d.  (4)  4276  at  £12  11s.  5|d. 

(5)  5783^at  £14  9s.  6^d.  (6)  3689f  at  £16  12s.  9d. 

(7)  7483  at  £22  13s.  2|d. 

(8)  What  is  the  dividend  on  £4234  10s.  at  5s.  6d.  in  the  £ ? 

(9)  What  is  the  dividend  on  £4975  at  3s.  4id.  in  the  £ ? 

(10)  What  is  the  dividend  on  £3729  18s.  6d.  at  7s.  9|d. 

in  the  £ ? 


10s.  is  of  £1 
2s.  is  ^ of  10s. 
lOd.  is  jV  of  10s. 


II.  Compound  Practice. 

Ex.  (1).  When  we  have  to  find  the  cost  of  a quantity 
of  goods  of  mixed  denomination  (as  14  cwt.  3 qr.  17  lb.), 
the  cost  of  a single  unit  of  one  of  the  denominations  being 


14  cwt.  is  14 X 1 cwt, 


2 qr. 

1 (ir. 
14  11). 

2 lb. 
1 lb. 


IS 

is 


•1,  of  1 cwt. 
I of  2 qr. 
is  2 of  1 (jr. 
is  1 of  14  lb. 
is  I of  2 lb. 


per  cwt.  of  1 1 2 lbs. ),  we  proceed 

& 

s. 

d. 

3 

7 

6 = 

cost  of  1 cwt. 

2 

6 

15 

0 

7 

47 

5 

0 

= cost  of  14  cwt. 

1 

13 

9 

= 2 c|r. 

16 

10.' 

= • <l>-- 

8 

= 14  lb. 

1 

= 2 lb. 

1-  i ■; 
* ;» ij 

= 1 lb. 

£50  5 10?ft=cost  of  14  cwt.  3 (p’.  17  lb, 


on  M 1*( ) U N I ) ] ‘ 1 1 A CTl  ( ' E. 
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Ex.  (2).  What  is  the  rent  of  1 2 ac.  3 ro.  2G  poles  at 
X3.  5tS.  an  acre  ? 


12  ac.  is  12  X 1 ac. 

2 ro.  is  ^ of  1 ac. 

1 ro.  is  of  2 ro. 
20  po.  is  ^ of  1 ro. 

5 po.  is  J of  20  po, 
1 po.  is  I of  5 po. 


£. 

S. 

d. 

3 

o 

0 

the  rent  of  1 acre. 

39 

0 

0 

1 

12 

6 = 

2 ro. 

16 

3 

1 ro. 

8 

1-5  = 

20  po. 

2 

0 -375  = 

5 po. 

4 875  = 

1 po. 

£41  19  3'75=  the  rentof  12a.3r.2Gp. 


Note. — Wlien  the  divisor  is  any  number  less  than  12 
(except  7),  it  is  desiral)le  to  employ  decimals  instead  of 
vulgar  fractions  to  express  the  result  of  the  division 
after  the  line  of  pence. 


Examples.  (Ixxxvii.) 

(1)  5 ac.  3 ro.  4 po.  4-|  yd.  at  £10  per  rood. 

(2)  12  cwt.  3 qr.  22  lb.  12  oz.  at  £3  18s.  2d.  per  cwt. 

(3)  10  ac.  3 ro.  2G  po.  at  £2  18s.  10|<i.  per  acre. 

(4)  G tons  12  cwt.  3 qr.  10|  lb.  at  £3  14s.  8|d.  per  cwt. 

(5)  63  cwt.  3 qr.  17^-  lb.  at  12  guineas  per  cwt. 

(G)  29  ac.  3 ro.  5 po.  at  100  guineas  per  acre. 

(7)  16  oz.  6 dwt.  20  gr.  at  £3  17s.  6d.  per  oz. 

(8)  25  ac.  1 ro.  10  po.  at  £42  2s.  4d  per  acre. 

(9)  13  cwt.  3 qr.  17  lb.  at  £22  8s.  per  cwt. 

(10)  319  cwt.  3 qr.  16  lb.  at  £2  12s.  6d.  per  cwt. 


Invoices  and  Accounts. 

168.  An  Invoice  is  a statement  in  detail,  sent  by  a 
Seller  to  the  Buyer  at  the  time  the  goods  are  delivered 
to  the  Buyer,  of  the  quantity,  description,  and  price  of 
che  goods. 

An  Account  is  a statement  sent  by  the  Seller  to  the 
Buyer  at  the  end  of  a term  of  credit,  showing  the  totals 
ami  dates  of  each  Invoice  and  the  sum  total  of  the 
whole. 
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Each  separate  article  or  amount  in  an  Invoice  or  an 
Account  is  called  an  Item. 

A Detailed  Account  is  a full  statement,  sent  by  the 
Seller  to  the  Buyer  at  the  end  of  a term  of  credit,  show-  | 
ing  the  dates  of  delivery,  the  quantities,  description,  | 

prices,  and  sum  total  of  the  goods  delivered  by  the  Seller  j 

^o  the  Buyer  during  that  term  of  credit. 

When  an  account  has  been  made  out  it  is  rendered^  | 
i.e.,  sent  in  to  the  Buyer.  ' 


Specimen  of  an  Invoice. 


John  Smith,  Esq., 


Toronto,  June  20,  1889. 


Bought  of  J.  Jones  & Co.,  21  Front  St. 


6 lbs.  of  Tea at  75  cts. 

8 lbs.  of  Loaf  Sugar . . at  12^  cts, 
2^  xOs.  of  Butter. . . .at  30  cts. . 


$ cts. 

3 

75 

1 

00 

0 

75 

5 

50 

Specimen  of  an  Account. 


John  Smith,  Esq., 


Toronto,  July  21,  1889. 
To  J.  Jones  & Co.,  21  Front  St. 


1889 

$ 

cts. 

.1  une  20 

To  Goods,  as  per  invoice 

5 

50 

June  23 

To  “ “ 

7 

80 

July  3.. 

To  “ “ 

3 

GO 

July  12. 

To  “ • 

2 

19 

27 

17 

■;OMPOUNl)  PKAOTICE. 


Sj)e(nme?i  of  a Detailed  Account. 


John  f’Miiitli,  E.S([., 


Toronto,  July  21,  1889. 


To  J,  Jones  I't  (Jo.,  21  Front  Street. 


1.889 

$ 

cts. 

.1  Line 

20 

5 lbs.  of  Tea 

.at  75  cts 

3 

75 

( i 

20 

8 lbs.  of  Loaf  Sugar. 

.at  12j  cts 

1 

00 

i 

20 

2^  lbs.  of  Butter. . . . 

.at  30  cts 

0 

75 

( i 

23 

1 bbl.  of  Flour 

.at  $6 

6 

00 

i ( 

23 

18  lbs.  of  Cheese. . . . 

. at  10  cts 

1 

80 

July 

3 

12  lbs.  of  Biscuit. . . . 

.at  15  cts 

1 

80 

i ( 

3 

0 jars  of  Pickles  . . . . 

. at  30  cts 

1 

80 

U 

12 

1 gal.  of  Coal  Oil  . . . 

.at  37  cts 

0 

37 

4 6 

12 

8 lbs.  of  Sugar 

.at  11  cts 

0 

88 

a 

12 

8j  lbs,  of  Raisins  . . . 

.at  12  cts 

1 

02 

19 

17 

Examples.  (Ixxxviii.) 


Make  out  Invoices  of  the  following  sales,  supplying 
names  and  dates  of  your  own  selection  : 

(1)  100  yds.  of  broadcloth  at  $3.25  per  yard  ; 2500  yards 
of  sheeting  at  12  cts.  per  yard  ; 3000  yds.  of  prints  at  18  cts. 
per  yard  ; 300  yds.  of  French  silk  at  $1.75  per  yard. 

(2)  5 lbs.  of  black  tea  at  70  cts. ; 2|-  lbs.  of  green  tea  at 
00  cts. ; 15^  lbs.  of  lump  sugar  at  12  cts. ; 17  lbs.  of  brown 
sugar  at  9 cts. ; 7-^  lbs.  of  raisins  at  20  cts.;  4 lbs.  of  currants 
at  13  cts. 


Make  out  Accounts  of  the  following  sales,  supplying 
names  and  dates  of  your  own  selection  : 

(3)  39^  yds.  of  Brussels  carpet  at  $1.50;  62|  yds.  of 
Kidderminster  carpet  at  $1. 10 ; 27  yds.  of  matting  at  23  cts. ; 
34 j yds.  of  drugget  at  65  cts.;  43^  yds.  of  India  matting  at 
18  cts. 

(4)  23  yds.  of  black  silk  at  $2. 15  ; 17  yds.  of  ribbon  at 
23  cts. ; 13^  yds.  of  silk  velvet  at  25  cts. ; 1^  doz.  pairs  of 
stockings  at  45  cts.  a pair;  5 pairs  of  gloves  at  $1.25;  18  yds. 
of  muslin  at  17  cts. 

f.5)  6 pairs  of  blankets  at  $5.50;  12^  yds.  of  merino  at 
45  CDS.;  15|  yds.  of  cloth  at  $3.25  ; 5^-  yds.  of  flannel  at  30 
cts. ; 2 counterpanes  at  $4.25  each ; 25^  yds.  of  calico  at  15  cts. 
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PKOBLEM«. 


XX.  Problems. 

169.  The  Unitary  Method,  wliich  is  rapidly  displacing 
the  Rule  of  Three,  will  be  gradually  explained  in  thi^> 
and  the  succeeding  Sections. 

Ex.  (1),  If  23  bullocks  cost  $483,  what  is  the  cost 
of  1 bullock. 

Since  23  bullocks  cost  $483, 

1 bullock  will  cost  $4^,  or  $21. 

^ <5 

Ex.  (2).  If  7 men  do  a j^iece  of  work  in  12  days,  how 
long  will  it  take  1 man  to  do  it  1 

Since  7 men  can  do  the  work  in  12  days, 

1 man  can  do  the  work  in  (7  x 12)  days,  or  84  days. 

Ex.  (3).  If  28  men  do  a piece  of  work  in  42  days,  in 
how  many  days  can  21  men  do  it  ? 

Time  for  28  men  to  do  the  work  — 42  days. 

“ 1 man  “ “ = 28  x 42  days. 

“ 21  men  “ “ = 2^x42  days. 

= 56  days. 

Ex.  (4).  If  75  men  fiirish  a piece  of  work  in  12  days, 
how  many  men  will  finish  it  in  20  days  1 

In  12  days  the  work  is  done  by  75  men. 

In  1 day  the  work  is  done  by  (12  x 75)  men. 

In  20  days  the  work  is  done  by  - men,  or  45  men. 

Ex.  (5).  A bankrupt’s  debts  are  $2520,  and  his  assets 
(that  is,  the  value  of  his  property)  are  $1890.  What 
can  he  pay  in  the  dollar  ? 

In  the  place  of  $2520,  he  can  pay  $1890. 

In  the  place  of  $1  he  can  pay  or  $4  or  75  cents  ; 

.'.  he  pays  75  cents  in  the  dollar. 

Ex.  (6).  A bankrupt’s  debts  are  <£4264,  and  he  pays 
12.S.  (jd.  in  the  pound.  What  are  his  assets? 

That  which  he  has  to  meet  a debt  of  £1  is  12|s. 

That  which  he  has  to  meet  a debt  of  £4264  is  (4264  x 12i)s. ; 
.-.  his  assets  are  — , or  £2665. 


PROBLEMS. 
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Ex.  (7).  ]f  27  men  can  do  a piece  of  work  in  14  day.s, 
’^'orking  10  liours  a day,  liow  many  hours  a day  must  12 
men  work  to  do  the  same  in  45  days'? 

Since  27  men  can  do  the  work  in  (14  x 10)  hours,  or  140 
hours, 

1 man  can  do  the  work  in  (27  x 140)  hr. 

.'.  12  men  can  do  the  work  in  , or  815  hr. 

Now  315  hours  have  to  be  distributed  equally  over  45  days  ; 

.'.  the  number  of  hours  they  work  each  day=  or  7. 

Ex.  (8).  If  7 lbs.  of  tea  cost  $5.60,  what  will  be  the 
cost  of  12  lbs.  ? 

Since  7 lb.  of  tea  cost  $5.60, 

1 lb.  of  tea  costs  , or  80  cents. 

.'.  12  lb.  of  tea  cost  12  x 80  cts. , or  $9.60. 

Ex.  (9).  If  9 horses  can  plough  46  acres  in  a certain 
time,  how  many  acres  can  12  horses  plough  in  the  same 
time  ? 

Since  9 horses  can  in  the  given  time  plough  46  ac. , 

1 horse  can  in  the  given  time  plough  ac. 

.•.  12  horses  can  in  the  given  time  plough 

or  614  ac. 

o 

Ex.  (10).  If  15  norses  can  plougn  a certain  quantity 
of  land  in  five  days,  how  many  horses  will  be  required  to 
plough  it  in  three  days  ? 

In  5 days  the  land  can  be  ploughed  by  15  horses  ; 

In  1 day  the  land  can  be  ploughed  by  (5  x 15)  horses  ; 

In  3 days  the  land  can  be  ploughed  by  or  25  horses. 

Note  I. — In  simple  questions  of  this  kind  we  have  a 
sujJpoaiHon  and  a demand.  Each  contains  two  kinds  of 
things  ; in  the  supposition  the  magnitudes  of  both  kinds 
are  given;  in  the  demand  a magniiiule  of  one  kind  is 
given,  and  the  appropriate  coriesponding  magnitude  of 
the  other  kind  has  to  be  found.  The  first  line  of  the 
solution  contains  the  magnitudes  of  the  supposition  .'m 
arranged,  that  at  the  end,  of  the  line  ice  have  that  kind  of 
thing  of  ivhicJi  the  magnitude  is  required  in  the  demand. 
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Tims  iji  Ex.  (10)  the  ortler  of  the  supposition  is 
changed,  and  the  magnitude,  15  horses,  put  at  tlie  end  of 
the  line,  because  we  have  to  find  how  many  horses  will  be 
required  in  the  demand. 

Examples.  (Ixxxix.) 

(1)  If  a man  walk  62  miles  in  4 days,  in  how  many  days 
will  he  walk  93  miles  ? 

(2)  If  12  men  reap  a field  in  4 days,  in  what  time  will  32 
men  reap  it  ? 

(3)  If  350  acres  of  land  cost  $61250,  what  will  273  acres 
cost  ? 

(4)  How  many  men  can  perform  in  12  days  a piece  of  work 
which  15  men  can  perform  in  20  days  ? 

(5)  The  rent  of  17  acres  is  $297,  what  is  the  rent  of  86 
acres  ? 

(6)  If  a man  walk  116  miles  in  8 days,  how  far  will  he  walk 
in  14  days  ? 

(7)  A farmer  sells  a flock  of  270  sheep  at  $240  a score,  what 
does  he  get  for  them  ? 

(8)  A servant’s  wages  being  $108  per  annum,  how  much 
ought  she  to  receive  for  7 weeks  ? 

(9)  A clerk’s  salary  is  £191 12s,  Qd.  per  annum ; what  ought 
he  to  receive  for  GO  days’  service  ? 

(10)  A ship  performs  a voyage  in  63  days,  sailing  at  the 
rate  of  6 knots  an  hour  ; how  long  would  it  take  her  if  she 
sailed  at  the  rate  of  7 knots  an  hour  ? 

(11)  A bankrupt’s  effects  are  worth  $860,  and  his  debts  arc 
$4300  ; what  does  he  pay  in  the  dollar  ? 

Note  II. — To  one  of  the  magnitudes  in  a supposition 
there  is  a corresponding  magnitude  of  the  same  kind  in 
the  demand,  and  these  magnitudes  must  he  expressed  in 
units  of  the  same  denomination. 

Ex.  A man  walks  1 m.  1 fur.  7 po.  in  20  minutes  ; liow^ 
long  will  ho  take  to  walk  41  m.  2 fur.  12  po.? 

Here  1 m.  1 fur.  7 po.  =367  poles, 
and  41  m.  2 fur.  12  po.  =13212  poles. 

Then  he  walks  367  poles  in  20  minutes  ; 
he  walks  1 pole  in  min.: 

*•  •M)  4 ^ 

he  walks  13212  poles  in  - min.,  or  720  min. 


PROliLEMS  INVOLVING  FRACTIONS. 
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Examples.  (Ixxxix. ) — Con ( in ut<L 

(12)  If  3 bushels  of  wheat  be  worth  $3.50,  what  is  the 
worth  of  43  qr.  0 bus.  ? 

(13)  If  15  yards  of  silk  cost  $0.75,  how  much  will  20  yd. 
1 ft.  cost  ? 

(14)  If  3 cwt.  3 qr.  cost  $27,  what  will  be  the  cost  of  2 cwt  ? 

(15)  If  2 cwt.  3 (|r.  7 lb.  cost  £5  17s.  what  is  the 
cost  of  1)  cwt.  ? 

170.  Problems  involviiKj  Fractions. 

Ex.  If  f of  an  estate  be  worth  $1500,  what  is  the 
value  of  ^ of  the  estate? 

Since  f of  the  estate  is  worth  $1500, 
of  the  estate  is  worth  $^.^  ; 
the  estate  is  worth  or  $3500. 

Hence  ^ of  the  estate  is  worth  ~ or  $2800. 

Examples,  (xc.) 

(1)  If  f of  an  estate  be  worth  .$7520,  what  is  the  value  of 
^ of  the  estate  ? 

(2)  A person  owns  § of  a ship  and  sells  | of  his  share  for 
$1260  ; what  is  the  value  of  the  ship  ? 

(3)  If  3?  lb.  of  tea  cost  15.9.  3<7.,  how  much  can  I buy  for 

£4  3s.  lOj’fi. 

(4)  If  of  a piece  of  work  be  done  in  25  days,  how  much 
will  be  done  in  Ilf  days  ? 

(5)  A man  walks  18  m.  2 fur.  26  po.  3f  yd.  in  5f  hours. 
How  Ions:  does  he  take  to  walk  a mile  and  a half  ? 

(6)  A gentleman  possessing  of  an  estate  sold  f of  ^ 

of  his  share  for  $603. 12|  ; what  would  4 of  y\  of  the  estate 
sell  for  at  the  same  rate  ? 

(7)  If  the  carriage  of  15*5  cwt.  of  goods  for  60  miles  cost 
.$.3.10,  how  far  ought  .3*25  cwt.  be  carried  for  the  same 
money  ? 

(8)  What  is  the  value  of  -(''f  of  yV  of  a vessel,  if  a person 
who  owns  f^y  of  it  sell  of  f of  his  share  for  .$1400? 

(!))  When  the  ounce  of  gold  is  worth  £3 '89,  what  is  the 
cost  of  '04  lb.  ? 
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(10)  If  the  price  of  candles  inches  long  be  9d.  per 
half-dozen,  and  that  of  candles  of  the  same  thickness  and 
quality  lOj  inches  long  be  lid.  per  half-dozen,  which  kind 
do  you  advise  a person  to  buy  ? 

(11)  If  the  carriage  of  60  cwt.  for  20  miles  cost  £14^,  what 
weight  can  be  carried  the  same  distance  for  £5^%  ? 

COMPLEX  PROBLEMS. 

171.  We  now  proceed  to  cases  in  which  the  suppo- 
sition, expressed  in  the  simplest  form,  contains  more  than 
tioo  magnitudes^  the  demand  containing  the  same  number 
of  magnitudes,  all  of  which  are  given,  except  one,  which 
has  to  be  found. 

Ex.  (1).  If  12  horses  can  plough  96  acres  in  6 day-s, 
how  many  horses  will  plough  64  acres  in  8 days? 

In  6 days  96  acres  can  be  ploughed  by  12  horses. 

In  1 day  96  acres  can  be  ploughed  by  6 x 12  horses. 

In  1 day  1 acre  can  be  ploughed  by  horses. 

In  8 days  1 acre  can  be  ploughed  by  horses. 

In  8 days  64  acres  can  be  ploughed  by  horses. 

the  number  of  horses  required  is  6. 

Ex.  (2).  If  35  bushels  of  oats  last  7 horses  for  2G 
days,  how  many  days  will  96  bushels  last  18  horses? 

35  bushels  last  7 horses  for  20  days. 

1 bushel  lasts  7 horses  for  fj9-  days. 

1 bushel  lasts  1 horse  for  days. 

96  bushels  last  one  horse  for  days. 

96  bushels  last  18  horses  for  days. 

18X35 

.'.  the  number  of  days  is  21^. 

Examples,  (xci.) 

(1)  If  40  acres  of  grass  be  mowed  by  8 men  in  7 days,  how 
many  acres  will  be  mowed  by  24  men  in  28  days  ? 

(2)  If  $60  will  pay  8 men  for  5 days’  work,  how  much  will 
pay  32  men  for  24  days’  work  ? 

(3)  If  a regiment  of  939  soldiers  consume  351  quarters  of 
wheat  in  168  days,  how  many  soldiers  will  consume  1404 
(quarters  in  56  days  ? 


COMPLEX  PROBLEMS. 
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(4)  If  two  horses  eat  8 bushels  of  oats  in  lb  days,  how 
many  liorses  will  eat  3000  quarters  in  24  days  ? 

(5)  If  a carrier  receive  $12  for  the  carriage  of  3 cwt.  for 
150  miles,  how  much  ought  he  to  receive  for  the  carriage  of 
7 cwt.  3 qr.  14  lb.  for  50  miles  ? 

(6)  If  I pay  $1.50  for  the  carriage  of  2 tons  for  b miles, 
what  must  I pay  for  the  carriage  of  12  tons  17  cwt.  for  bi- 
miles  ? 

(7)  If  3 men  earn  $15  in  4 days,  Avhat  sum  will  18  men  earn 
in  lb  days. 

(8)  How  many  bushels  of  wheat  will  serve  72  people  8 
days,  when  4 bushels  serve  b people  24  days  ? 

(9)  If  a man  travel  150  miles  in  5 days  when  the  days  are 
12  hours  long,  in  how  many  days  of  10  hours  each  will  he 
travel  500  miles  ? 

(10)  If  the  carriage  of  goods  weighing  5 cwt.  2 qr.  12  lb. 
for  150  miles  come  to  $15.70,  what  will  be  the  charge  for 
carrying  four  waggon-loads  of  the  same,  each  weighing  7 cwt. 
0 qr.  2 lb.,  the  same  distance,  there  being  112  lbs.  in  the 
cwt.  ? 

(11)  If  $120  pay  16  labourers  for  6 days,  how  many 
labourers  at  the  same  rate  will  $270  pay  for  8 days  ? 

(12)  If  the  gas  for  5 burners,  5 hours  every  day,  for  10 
days,  cost  $1.20,  how  many  burners  may  be  lighted  4 hours 
every  evening  for  15  days  at  a cost  of  $21.  bO. 

(13)  If  a travelling  party  of  three  spend  $190  in  4 weeks, 
how  long  will  $475  last  a travelling  party  of  five  at  the  same 
rate  ? 

(14)  If  it  cost  $120  to  keep  two  horses  for  five  months, 
what  will  it  cost  to  keep  three  horses  for  eleven  months  ? 

(15)  If  it  cost  £29  7«.  6(i  to  keep  5 horses  for  6 weeks, 
how  long  may  3 horses  be  kept  for  £20  11s.  3d.  ? 

(16)  If  5 men  can  reap  a field  of  12|^  acres  in  3^  days, 
working  16  hours  a day,  in  what  time  can  7 men  reap  a field 
of  15  acres,  working  12  hours  a day  ? 

(17)  If  858  men  in  6 months  consume  234  quarters  of 
wheat,  how  many  ((uarters  will  be  required  for  the  consump- 
tion of  979  men  for  3 months  and  a half  ? 

(18)  The  wages  of  5 men  for  6 weeks  being  $315,  how  many 
weeks  will  4 men  work  for  $231  ? 

(19)  If  7 men  mow  22  acres  in  8 days,  working  11  hours  a 
day,  in  how  many  days,  working  10  hours  a day,  will  12  men 
mow  360  acres  ? 
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(20)  If  10  horses  consume  7 bus.  2 pk.  of  oats  in  7 days, 
in  what  time  will  28  horses  consume  3 qr.  6 bus.  at  the  same 
rate  ? 

(21)  If  44  cannon,  firing  30  rounds  an  hour  for  3 hours  a 
day,  consume  300  barrels  of  powder  in  5 days,  how  long  will 
400  barrels  last  66  cannon,  firing  40  rounds  an  hour  for  5 
hours  a day  ? 

(22)  If  the  wages  of  29  men  for  54  days  amount  to  i;‘80  9s. 
C)cL,  how  many  men  must  work  12  days  to  receive  £407  ? 

(23)  What  must  I pay  for  the  hire  of  4 horses  for  5 
months,  if  I pay  £18  for  the  hire  of  3 horses  for  a month  ? 


172.  Problems  relating  to  Work  done  in  a certain  time. 


Note  I. — If  a man  can  do  a piece  of  work  in  7 hours, 
the  part  of  the  work  which  he  can  do  in  1 hr.  will  be 
represented  by  j. 

Ex.  (1).  A can  do  a piece  of  work  in  5 days,  and  B 
can  do  it  in  1 2 days.  How  long  will  A and  i?,  working 
together,  take  to  do  the  work  ? 

Here  -it  represents  the  part  does  daily, 
and  yV  represents  the  part  B does  daily  ; 
i + jb  represents  the  part  A and-  i>  do  daily  ; 
they  do  in  1 day  ; 

•••  they  do  in  yV  day  ; 

.•.  they  do  the  whole  work  in  days,  or  3yy  days. 

Ex.  (2).  A can  do  a piece  of  work  in  50  days,  B in  60 
i;iys,  and  C in  75  days.  In  what  time  will  they  do  it, 
til  working  together? 

Here  Jq  + isV  + ’/V  represents  the  part  they  do  daily  ; 

.•.  they  do  the  work  in  20  days. 

Ex.  (3).  A can  reap  a field  in  44  days,  and  B can 
reap  it  in  5|  days.  How  long  will  they  take  to  reap  it, 
working  together  ? 


A does  or  ^ daily. 


B does 


1 


or 


3 

17 


daily, 
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together  tliey  do  o’\-  + or  yf  daily  ; 
they  do  I y of  the  work  in  y |-g-  day  ; 
they  do  the  work  in  days,  or  2^'^  days. 

Ex.  (4).  A and  B do  a piece  of  work  in  4 liours ; A 
and  C in  hours;  B and  G in  5f  hours.  Tn  what  time 
can  A do  it  alone  ? 

A and  B can  do  ^ in  an  hour  ; 

A and  G can  do  in  an  hour  ; 

.'.  two  men  of  A’s  strength,  assisted  by  B and  C,  can  do 
j in  an  hour  ; 

Now  B and  C can  do  in  an  hour  ; 

.•.  two  men  of  ^’s  strength  can  do  in  an  hour, 

or  U - or  -If,  or  ^ in  an  hour  ; 

.•.  A can  do  f in  an  hour  ; 

.•.  A can  do  the  work  in  6 hours. 

Note  IT. — If  a tap  can  fill  a vessel  in  5 hours,  the 
part  filled  by  it  in  1 hour  will  be  represented  by  4. 

Ex.  (1).  A vessel  can  be  filled  by  three  taps,  running 
separately,  in  20,  30,  and  40  minutes  respectively.  In 
what  time  will  they  fill  it  when  they  all  run  at  the  same 
time  ? 

They  fill  + 4*tj  of  the  vessel  in  1 minute  ; 

.'.  they  fill  (jj,  13  minute  ; 

they  fill  y|-(j  in  ylj  of  a minute  ; 
they  fill  the  vessel  in  minutes,  or  minutes. 

Ex.  (2).  A bath  is  filled  by  a pipe  in  40  minutes.  It 
is  emptied  by  a waste  pipe  in  an  hour.  In  what  time 
will  the  bath  be  full  if  both  pipes  be  opened  at  once  ? 
One  pipe  fills  of  the  bath  in  a minute. 

The  other  empties  of  the  bath  in  a minute. 

.•.  when  both  are  running,  or  of  the  bath  is  filled 

in  a minute  ; 

.•.  the  bath  is  filled  in  120  minutes. 

Examples,  (xcii.) 

(1)  A can  do  a piece  of  work  in  6 hours  ; B can  do  it  in  9 
hours.  In  what  time  will  they  do  it  if  they  work  together  ? 
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(2)  A can  do  a piece  of  work  in  35  days  ; B can  do  it  in  40 
days  ; C can  do  it  in  45  days.  In  what  time  will  they  do  it, 
all  working  together  ? 

(3)  A and  B can  reap  a field  of  wheat  in  3 days  ; A and  G 
in  3|  days  ; B and  G in  4 days.  In  what  time  could  they 
reap  it,  all  working  together  ? 

(4)  If  three  pipes  fill  a vessel  in  6,  8,  and  12  minutes 
respectively,  in  what  time  will  the  vessel  be  filled  when  all 
three  are  open  at  once  ? 

(5)  A does  of  a piece  of  work  in  14  days.  He  then  calls 
in  B,  and  they  finish  the  work  in  2 days.  How  long  ivould 
B take  to  do  the  whole  work  by  himself  ? 

(G)  A does  a piece  of  work  in  3 hours,  which  is  twice  the 
time  B and  6'  together  take  to  do  it  ; A and  G could  together 
do  it  in  1-J-  hours.  How  long  would  B alone  take  to  do  it  ? 

(7)  A can  do  a piece  of  work  in  27  days,  and  B in  15  days  ; 
A works  at  it  alone  for  12  days,  B then  works  alone  5 days, 
and  then  G finishes  the  work  in  4 days.  In  what  time  could 
G have  done  the  work  by  himself  ? 

(8)  A cistern  is  filled  by  two  pipes  in  18  and  20  minutes 
respectively,  and  emptied  by  a tap  in  40  minutes  ; what  part 
of  it  will  be  filled  in  10  minutes  when  all  are  opened  at  the 
same  instant  ? 

173.  Problems  relating  to  ClocJcs. 

Tlie  minute-hand  moves  12  times  as  fast  as  the  liour- 
haml,  and  therefore  in  12  minutes  the  minute-hand  gains 
11  minute-divisions  on  the  hour-hand. 

Ex.  (1).  Find  the  time  between  3 and  4 o’clock  when 
the  liands  of  a wmtch  are  together. 

At  3 o’clock  there  are  15  minute-divisions  between  the 
hands  ; w'e  have  therefore  to  find  how  long  it  will  take  the 
minute-hand  to  gain  15  minute-divisions  on  the  houi’-hand. 
The  minute-hand  gains  11  minute-divisions  in  12  minutes  ; 

1 minute-division  in  minutes  ; 

15  minute-divisions  in  1^^?  min. ; 
the  time  required  is  min.,  or  IGf*^  min.  past  3. 

Ex,  (2).  At  what  time  between  2 and  3 are  the  hands 
of  a clock  at  right  angles  to  each  other  ? 

When  the  hands  are  at  right  angles  there  is  a space  of 
15  minute-divisions  between  them. 
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Hence,  since  at  2 o’clock  tliere  are  10  ininrte-divisioiis 
between  the  liaiuls,  wc;  have  to  find  liow  long  it  will  tak(i 
the  minute-hand  to  gain  10-1-  15,  or  25  minute-divisions  on 
the  hour-hand. 

The  minute-hand  gains  11  minute-divisions  in  12  minutes  ; 

1 minute-division  in  minutes  ; 

25  minute-divisions  in  ^ min. ; 
the  time  required  is 

Ex.  (3).  At  what  tunes  between  6 and  7 are  the  liands 
of  a clock  at  right  angles  to  each  otlier  ? 

Twice  between  6 and  7 this  will  occur  ; first,  before  the 
minute-hand  has  over-taken  the  hour-hand ; secondly, 
after  the  minute-hand  has  passed  the  hour-hand. 

Now,  since  at  6 o’clock  there  are  30  minute-divisions 
between  the  hands,  we  liave  to  find  : 

First,  how  long  it  will  take  the  minute-hand  to  gain 
30-15,  or  15  minute-divisions  on  the  hour-hand. 

Secondly,  how  long  it  will  take  the  minute-hand  to  gain 

30  4-  15,  or  45  niinute-divisions  on  the  hour-hand. 

' \ 

The  process  in  each  case  will  be  similar  to  that  in  the 
preceding  examples,  and  the  results  are  16jx  iiOn.  and 
49iV  niin.  past  6. 

Ex.  (4).  Find  the  time  between  7 and  8 o’clock  when 
the  hands  of  a watch  are  opposite  to  each  other. 

When  the  hands  are  opposite  there  is  a space  of  30 
minutes  between  them,  and  at  7 o’clock  there  is  a space  of 
35  minutes  between  the  hands. 

Hence  in  this  case  we  have  to  find  how  long  it  will  take 
the  mirmte-haml  to  gain  a space  of  35  - 30,  or  5 minutes 
)ii  the  hour-hand. 

The  process  will  be  similar  to  that  in  the  preceding 
examples,  and  the  result  is  5xr  min.  past  7. 

Examples,  (xciii.) 

At  what  time  are  the  hands  of  a watch  together  between 
the  liours  of 
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(1)  4 and  5.  (2)  6 and  7.  (3)  9 and  10  1 

At  what  time  are  the  liands  of  a watch  at  right  angles  to 
each  other  between 

(4)  4 and  5.  (5)  7 and  8.  (6)  11  and  12  ? 

At  what  time  are  the  hands  of  a watch  opposite  to  each 
other  between 

(7)  1 and  2.  (8)  4 and  5.  (9)  8 and  9 ? 

Exammation  Papers. 

I. 

(1)  If  for  a given  sum  I can.  have  1200  lbs.  carried  36 
miles,  haw  many  pounds  can  I have  carried  24  miles  for  the 
same  sum  ? 

(2)  If  ^ of  a ship  be  worth  $13056,  what  is  the  value  of 
of  the  ship  ? 

(3)  A silver  tankard  weighs  1 lb.  10  oz.  ; what  is  its  value 
when  a dozen  spoons,  weighing  3|  oz.  each,  are  worth  $54  'I 

(4)  A man  spends  $61.60  every  35  days,  and  saves  $400  a 
year.  What  is  his  annual  income  ? 

(5)  When  the  income-tax  is  Qd.  in  the  £,  a man  pays 
£15  7s.  Qd.  What  is  his  income  ? 

II. 

(1)  A man’s  income  is  reduced  from  $2720  to  $2640.66 
when  he  has  paid  his  income  tax.  What  is  his  tax  on  the 
dollar  ? 

(2)  If  10  horses  and  132  sheep  can  be  kept  8 days  for 
$202,  what  sum  will  keep  15  horses  and  148  sheep  for  the 
same  time,  supposing  5 horses  to  eat  as  much  as  84  sheep  ? 

(3)  A man  receives  75  cents  in  the  dollar  of  what  was  due 
to  him  and  thereby  loses  $602.10.  What  was  due  to  him  ? 

(4)  If  15  men  can  perform  a piece  of  work  in  22  days,  how 
many  men  will  finish  another  piece  of  work  4 times  as  large 
in  a fifth  part  of  the  time  ? 

(5)  If  72  men  dig  a trench  in  63  days,  in  how  many  days 
will  42  men  dig  another  trench  three  times  as  great  ? 

III. 

(1)  The  wages  of  A and  B together  for  7^  days  amount  to 
the  same  sum  as  the  wages  of  A alone  for  12^  days.  For 
how  many  days  will  the  sum  pay  the  .wages  of  B alone  ? 
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(2)  Tf  100  men  can  perform  a piece  of  work  in  30  days, 
how  many  men  can  perform  another  piece  of  work  thrice  as 
large  in  one-fourth  of  the  time  ? 

(3)  If  5 men  or  7 women  can  do  a piece  of  work  in  37  days, 
how  long  will  a piece  of  work  twice  as  great  occupy  7 men 
and  5 women  ? 

(4)  Two  pei’sons,  A and  /?,  finish  a work  in  20  days,  which 
£ l)y  himself  could  do  in  50  days.  In  what  time  could  A 
finish  it  by  himself  ? How  much  more  of  the  work  is  done 
by  A than  B ? 

(5)  If  a cistern  when  full  of  water  can  be  emptied  in  15 
minutes  by  a pipe,  and  when  empty  can  be  filled  by  another 
in  20  minutes  ; if  the  cistern  be  full,  in  what  time  can  it  be 
emptied  by  both  pipes  being  opened  at  the  same  time  ? 

IV. 

(1)  A and  B can  do  a piece  of  work  alone  in  15  and  18  days 
respectively ; they  work  together  at  it  for  3 days,  when  B 
leaves,  but  A continues,  and  after  three  days  is  joined  by  0, 
and  they  finish  it  together  in  4 days.  In  what  time  would  C 
do  the  work  by  himself  ? 

(2)  If  a man  can  do  treble,  and  a woman  double,  the  work 
of  a boy  in  the  same  time,  how  long  would  9 men,  15  women, 
and  18  boys  take  to  do  double  the  work  which  7 men,  12 
women,  and  9 boys  complete  in  250  days  ? 

(3)  A and  B walk  to  meet  each  other  from  two  places  100 
miles  distant.  A walks  6 miles  an  hour  and  B 4 miles  an 
hour.  At  what  point  on  the  road  do  they  meet,  and  at  what 
two  times  are  they  fifty  miles  apart  from  each  other  ? 

(4)  A watch  which  is  10  minutes  too  fast  at  noon  on 
Monday  loses  3 min.  10  sec.  daily.  What  will  be  the  time 
indicated  by  the  watch  at  a quarter  past  ten  on  the  morning 
of  the  following  Saturday  ? 

(5)  A watch  set  accurately  at  12  o’clock  indicates  10  min. 
to  5 at  5 o'clock.  What  is  the  exact  time  when  the  watch 
indicates  5 o’clock  ? If  it  indicated  10  minutes  past  5 at  5 
o’clock,  what  would  be  the  exact  time  when  the  hands 
indicated  5 o’clock  ? 

V. 

(1)  A labourer  agreed  to  work  for  60  days  on  this  con- 
dition : that  every  day  he  worked  he  should  receive  $2,  ani^ 
for  every  day  he  was  idle,  he  should  jiay  $1.50  for  his  boa?-*^- 
At  the  expiration  of  the  time  he  received  $92.  How  maiiv 
days  did  he  work  ? 
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(2)  A piece  of  work  can  be  done  in  a day  of  11^  hours  by 
2 men,  or  5 women,  or  12  boys  ; in  what  time  could  it  be 
done  by  1 man,  2 women,  and  3 boys  together  ? 

(3)  A cistern  has  two  supplying  pipes,  A and  B,  and  a tap, 
C.  When  the  cistern  is  empty,  A and  B are  turned  on,  and 
it  is  filled  in  4 hours  ; then  B is  shut  and  G turned  on,  and 
the  cistern  is  quite  emptied  in  40  hours  ; when,  lastly,  A is 
shut  and  B turned  on,  and  in  60  hours  afterwards  the  cistern 
is  again  filled.  In  what  time  could  the  cistern  be  filled  by 
each  of  the  pipes,  A and  B,  singly  ? 

(4)  A clock  is  set  at  12  o’clock  on  Saturday  night,  and  at 
noon  on  Tuesday  it  is  3 minutes  too  fast.  Supposing  its  rate 
regular,  what  will  be  the  true  time  when  the  clock  strikes 
four  on  Thursday  afternoon 

(5)  A contractor  engages  what  he  considers  a sufficient 
number  of  men  to  execute  a piece  of  work  in  84  days  ; but 
he  ascertains  that  three  of  his  men  do,  respectively,  1,  and 
^ less  than  an  average  day’s  work,  and  two  others  ^ and 
more,  and  in  order  to  complete  the  work  in  the  14  weeks, 
he  procures  the  help  of  17  additional  men  for  the  84th  day. 
How  much  less  or  more  than  an  average  day’s  work  on  the 
part  of  these  17  men  is  required  ? 

XXI.  Simple  Interest. 

174.  Interest  is  that  which  is  paid  by  one  who 
bori'ows  money  for  the  use  of  the  money. 

The  money  lent  is  called  the  Principal. 

The  Borrower  agrees  to  pay  at  what  is  called  a certain 
Rate  of  interest,  which  is  usually  reckoned  by  the  sum 
paid  for  the  use  of  $100  for  1 year.  Thus,  if  I borrow 
$500  for  1 year,  and  agree  to  pay  $25  for  the  use  of  the 
money,  I am  said  to  borrow  at  the  Rate  of  5 ]>er  cent, 
per  annum;  that  is,  I agree  to  pay  $5  for  the  use  of  every 
$100  in  the  loan  at  the  end  of  the  year. 

The  sum  made  up  of  tlie  Principal  and  Interest  added 
together  is  called  the  Amount  at  the  end  of  the  time  for 
whicli  the  money  is  borrowed. 

175.  The  solution  of  questions  relating  to  Interest 
depends  on  precisely  the  same  principles  as  those  ex- 
plained in  the  last  Section,  :iud  it  is  only  because  of  the 
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nf'opssity  of  explaining  technical  terms  that  there  is  an}' 
occasion  to  separate  this  or  the  succeeding  Sections  from 
Section  XX.- 

For,  just  as  we  reason  about  the  question  : 

What  must  I pay  for  the  hire  of  4 horses  for  5 months,  if 
1 pay  $18  for  the  hire  of  3 horses  for  a month  ? 

so  do  we  reason  about  the  question  : 

'Vhat  must  I pay  for  the  use  of  $550  for  3 years,  if  I pay 
$5  for  the  use  o f$100  for  a year  ? 

Fx.  (1).  To  find  the  Simple  Interest  on  $2675  for 
3 fears,  at  8 per  cent.,  we  reason  thus  : 

Interest  on  $100  for  1 year  is  $8  ; 

on  $1  for  1 year  is  ^l  OlJ  > 

on  $2675  for  1 year  is  $2_(5_vy>xj  . 

100 

on  $2675  for  3 years  is  $^il26y52<8  =^(}42  ; 
the  interest  is  $642. 

Hence  we  derive  the  following  rule  : 

Multq^li/  the  Principal  hij  the  Rate  per  cent.^  and  the 
result  htj  the  Time  expressed  in  years^  and  divide  *he 
product  hy  100. 

The  process  stands  thus  ; 

$ 

2675 

8 


21400 

3 


$642.00 

the  interest  is  $642_ 

Ex.  (2).  Find  the  interest  on  $3200  for  2 years  and 
7 months  at  per  cent. 
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Since  7 months  is  of  a year,  tlie  time  is  2xV  years. 

Interest  on  $100  for  1 year  is  $7. 50. 

“ $1  for  1 year  is  $^  . 

J ^100 

“ $3200  for  1 year  is  $3200  x 7.50  ^ 

100 

“ $3200  for  2xV  years  is  2X  X $g-02  =11:10 

100 

_ <»31  X 3200  X 7-50 
12  X 100 

= $620  ; 

.•.  the  interest  is  $620. 

Ex.  (3).  Find  the  interest  on  $101178  from  January 
28th,  1888,  to  Sept.  15th,  1888,  at  6 per  cent. 

The  number  of  days  between  January  28th  and  Sept. 
15th  is  231,  and  231  days  is  of  a year.^ 

Interest  = 0 x |fi  = $3841 -992. 

Note  I. — In  calculating  the  number  of  days  between 
two  given  days  of  the  year,  the  rule  is  to  include  one  of 
them  only  in  the  calculation.  Thus  from  Jan.  4 to  Jan. 
9 will  be  5 days. 

in  the  pi’eceding  example,  if  we  multiply  numerator 
and  denominator  by  2 we  hav-e 

mi78  X 2 X 2J1 1 
■ “73000 

Hence,  in  computing  the  interest  for  any  number  of 
days,  we  have  the  following  rule  : 

Multiply  the  Principal  by  twice  the  rate,  and,  the  remit 
by  the  number  of  days,  and  divide  the  product  by  73000. 

When  the  Principal  is  not  very  large  the  division  is 
most  readily  effected  by  dividing  the  product  by  3,  the 
quotient  by  10,  and  the  new  quotient  by  10,  and  adding 
Liiese  quotients  and  the  pi'oduct  together,  and  pointing 
off'  live  places  of  decimals. 
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Thus:  Find  the  interest  of  $1000  for  121  aay^  at  8 
per  cent. 

$1000 

16 


16000 

121 


3 

10 

10 


193()000 

6453331 

645331 

6453'^ 


$26-52320 


•Since  73000  increased  l>y  ^ of  itself,  ^ of  itself,  and 
of  itself  becomes  100010, 


Thus, 


ik 


73000 

24333I5 

24331^ 

243i- 


100010 

and  considering  this  as  100000,  the  reason  for  the  above 
process  is  evident. 

Note.  1 1. — In  actual  practice  the  time,  when  not  an 
exact  number  of  years,  is  always  expressed  in  days,  or  in 
years  and  days. 

Examples,  (xciv.) 

Find  the  Simple  Interest — 

(1)  On  $2750  lor  6 years  at  5 per  cent,  per  annum. 

(2)  On  $3625  for  4 years  at  8 per  cen..  per  annum. 

(3)  On  $2700  for  6 years  at  7^  per  cent,  j^er  annum. 

(4)  On  $8825  for  6|  years  at  8 per  cent,  per  annum. 

(5)  On  $1160  for  11  months  at  9 per  cent,  per  annum., 

(6)  On  $0125  for  78  days  at  8 per  cent,  per  annum. 

(7)  On  $5913  from  Nov.  23,  1876,  to  April  7,  1877,  at  7| 
per  cent,  per  annum. 

(8)  On  £204  17^.  7d.  from  Aug.  3 to  Jan.  9 at  5 per  cent. 

176.  We  have  explained  how  to  find  the  Interest 
(and  Amount)  when  the  Principal,  Rate,  and  Time  are 
given.  We  shall  now  explain  how  to  find  the  Rate,  or 
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Time  or  Principal,  wlien  tlie  other  two  and  aiso  the 
Interest  (or  Amount)  are  given. 

Ex.  (1).  At  what  Rate  per  cent,  will  $520  amount  to 
$800.80  in  9 years? 

As  the  rate  is  the  interest  on  $100  for  1 year,  to  find 
the  rate  we  must  find  the  interest  on  $100  for  1 year. 

Here  interest  = $880. 80  — $520  = $280. 80  ; 

Thus,  the  interest  on  $520  for  9 years  is  $280.80; 
the  interest  on  $520  for  1 year  is  ; 

“ on  $1  for  1 year  is  ; 

“ on  $100  for  1 year  is  $ioox28o-8o  _ ^0  . 

Rate  required  is  6 per  cent. 

Ex.  (2).  In  what  time  will  the  Interest  on  $300 
amount  to  $126  at  5 per  cent.  ? 

Interest  on  $360  for  1 year  is  or  $18. 

Then,  since  $18  is  the  interest  for  1 year, 

$1  is  the  interest  for  year, 

$126  is  the  interest  for  years,  or  7 years; 
.'.  Time  required  is  7 years. 

Ex.  (3).  What  Principal  will  amount  to  $980  in  3 
years  at  7^-  per  cent.  ? 


Interest  on  $100  for  3 years  at  7^  per  cent,  is  $22.50  ; 
.•.$122.50  is  the  amount  which  has  for  its  Principal  $100; 

$1  is  the  amount  which  has  for  its  Principal 

$980  is  the  amount  which  has  for  its  Principal  $”^*2^2“^“ 
or  $800  ; 

.•.  Principal  required  is  $800. 

Ex.  (4).  At  what  rate  will  any  sum  triple  itself  in  20 
years  at  simple  interest  ? 

Plere  the  interest  is  twice  the  Principal. 

Thus  the  interest  on  the  Principal  for  20  years  is  2 x Prin- 
cipal ; 

interest  on  tlie  Principal  for  1 year  is  Principal  _ 


interest  on  $1  for  1 year  is 


2 X Principal 


20 


Principal  x 20  ’ 

(MAn  c 1 • X 2 X Principal 

on  $100  for  1 year  is  — — ^ ^ ; - =10; 

Principal  x 20 

.'.  Rate  re(|uired  is  10  per  cent. 
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Examples,  (xcv.) 

('!)  At  what  rate  will  the  interest  on  $320  for  15  years  be 
$220.05? 

(2)  In  what  time  will  $700  amount  to  $020.50  at  0 per 
cent.  ? 

(3)  What  sum  will  amount  to  $1325  in  8 months  at  9 per 
cent.  ? 

(4)  The  interest  on  a sum  of  money  for  12  years  at  4^  per 
cent,  is  $202.50  ; what  is  the  sum  ? 

(5)  In  what  time  will  any  sum  double  itself  at  5 per  cent. , 
simple  interest  ? 

(0)  What  must  be  the  rate  per  cent,  that  the  interest  at 
the  end  of  16  years  8 months  may  be  equal  to  seven- eighths 
of  the  sum  lent  ? 

(7)  A sum  of  money  amounts  in  ten  years  at  7 per  cent,  to 
$1275  ; in  how  many  years  will  it  amount  to  $1406.25  ? 

(8)  The  sum  of  $500  is  borrowed  at  the  beginning  of  the 
year  at  a certain  rate  per  cent. , and  after  9 months  $400  more 
is  borrowed  at  double  the  previous  rate.  At  the  end  of  the 
year  the  interest  on  both  loans  is  -$35 ; what  is  the  rate  at 
which  the  first  sum  was  borrowed  ? 

(9)  In  how  many  days  will  the  interest  on  £243  6s.  8d. 
be  £4  Os.  lOf?.  at  6^-  per  cent.  ? 

(10)  If  £556  17s.  6c?.  be  loaned  for  125  days  and  then 
amount  to  £565  18s.  9c?. , what  was  the  rate  ? 

(11)  The  interest  on  $8000  for  one  day  is  $2 ; find  the  rate 
per  cent,  per  annum. 

(12)  Bought  5000  bushels  of  wheat  at  $1.25  a bushel, 
payable  in  6 months  ; I immediately  realized  for  it  at  $1.20 
cash,  and  put  the  money  out  at  interest  at  10  per  cent.  At 
the  appointed  time  I paid  for  the  wheat  ; did  I gain  or  lose 
by  the  transaction,  and  how  much  ? 

(13)  The  interest  on  a sum  of  money  at  the  end  of  64-  years 
is  three-eighths  of  the  sum  itself  ; what  rate  per  cent,  was 
charged  ? 

(14)  A sum  of  money  at  simple  interest  has  in  4^  years 
amounted  to  $735,  the  rate  of  interest  being  5 per  cent,  per 
annum ; what  was  the  sum  at  first,  and  in  how  many  years 
more  will  it  amount  to  $1140  ? 

(15)  The  interest  on  $1805,  loaned  on  May  13th,  at  5j  per 
cent,  per  annum,  is  $37 ‘905;  on  what  day  was  the  money 
returned  ? 
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PARTIAL  PAYMENTS. 

177.  A partial  payment  is  tlie  payment  of  a part  of 
the  amount  due  on  a note  or  bond.  When  partial  pay- 
ments are  made  they  are  endoi’sed  on  the  note  or  bond. 
To  compute  the  interest  on  such  a note  proceed  according 
to  the  following  rule  : 

Oom'pute  the  interest  on  the  2^rincipal  to  the  time  of  the 
hrst  payment,  and  if  this  paipnent  exceed  the  interest  then 
due  add  the  interest  to  the  princiiiad,  and  from  the  sum 
take  the  jiayment ; the  remainder  'will  form  a new  principal, 
loith  which  proceed  as  before. 

But  if  the  payment  he  less  than  the  interest,  compute  the 
interest  on  the  principal  to  the  time  when  the  sum  of  the 
payments  shall  first  ccpial  or  exceed  the  interest  due  ; add. 
the  interest  to  the  principal,  and  from  the  sum  subtract 
the  swn  of  the  payments,  and  treat  the  remainder  as  a 
new  2mincipal. 

This  rule  proceeds  on  the  ground  that  in  all  cases  the 
payment  should  be  applied  first  to  the  interest  due,  then 
to  the  principal,  and  that  the  principal  remains  unchanged 
until  the  sum  paid  exceeds  the  accrued  interest. 

Ex.  (1).  $4000. 

Toronto,  .Tune  1,  1872. 

Two  years  after  date  I promise  to  pay  William  Smith, 
or  order,  four  thousand  dollars,  for  value  i-eceived,  with 
interest  at  7 per  cent. 

Richard  Pay  well. 

On  this  note  were  the  following  endorsements  : 

Sept.  1.5,  1872,  four  hundred  and  fifty  dollars. 

Dec.  15,  1872,  fifty  dollars. 

Mar.  1,  1873,  five  hundred  dollars. 

.Tan.  1,  1874,  one  thousand  dollans, 

Wliat  remained  due  June  4,  1874. 
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Principal  on  interest  June  1,  1872 $4000  00 

Interest  to  Sept.  15,  1872 80  8') 


Amount $4080  8!) 

Less  1st  payment 450  00 


Remainder  for  a new  principal $3030  80 

I Interest  from  Sept.  15  to  Dec.  15,  1872,  is  1 
\ $03.44,  which  exceeds  the  payment.  / 

Interest  from  Sept.  15,  1872,  to  March  1,  1873. ...  117  20 

Amount $3748  00 

Less  the  sum  of  the  2nd  and  3rd  payments  550  00 


Remainder  for  a new  principal $3198  00 

Interest  from  March  1,  1873,  to  Jan.  1,  1874 180  47 


Amount $3384  50 

Le.ss  payment  Jan.  1,  1874 1000  00 


Remainder  for  a new  principal $2384  50 

Interest  from  Jan.  1 to  June  4,  1874 70  94 


Balance  due  June  4,  1874 $2455  50 


Examples,  (xcvi.) 

(1)  $1500. 

Hamilton,  Jan.  1,  1877. 

One  year  after  date,  we  promise  to  pay  S.  White,  or 
order,  fifteen  liuudred  dollars,  witli  interest.  Value 
received. 

George  Brown  V Co. 

The  following  payments  were  made  on  tliis  note  : 

March  16,  1877,  $100;  June  13,  1877,  400;  Sept.  1, 
1877,  $200. 

What  was  due  Jan  1,  ^878,  interest  at  6 per  cent.  ? 

(2)  $3500. 

Belleville,  March  15,  1876. 

For  value  received,  we  jointly  and  severally  promise 
to  pay  Wm.  Smith,  or  ordei,  three  thousand  five  hundred 
dollars,  Avitli  interest. 


James  Jones  V Co. 
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Kiidorsed  as  follows  : 

June  1,  1876,  $800;  Sept.  1,  1876,  $100;  Jan.  1,  1877, 
$1500;  March  1,  1877,  $300. 

What  was  due  May  16,  1877,  interest  at  6 per  cent. 

(3)  $1200. 

Toronto,  Oct.  15,  1859. 

One  year  from  date  we  promise  to  pay  James  Smith,  or 
order,  twelve  hundred  dollars,  for  value  received,  with 
interest. 

Wilder  & Son. 

Endorsed  as  follows : 

Oct.  15,  $1860,  $1000  ; April  15,  1861,  $200. 

How  much  remained  due  Oct.  15,  1861,  interest  at  6 
per  cent.  ? 


XXII.  Compound  Interest. 

178.  Compound  Interest  is  that  which  is  paid,  not 
only  for  the  use  of  the  original  sum  lent,  hut  also  for  use 
of  the  interest  as  it  becomes  due. 

The  interest  on  $500  for  1 year  at  4 per  cent,  is  $20. 

If  then  $500  be  lent  at  Compound  Interest  for  2 j^ears 
at  4 per  cent.,  the  interest  for  i\\o,  first  year  is  $20. 

Now,  as  the  borrower  has  to  pay  for  the  use  of  this 
$20,  the  interest  for  the  second  year  must  be  calculated 
on  $520. 

Hence  interest  for  second  year  = $5-^^^  =$20.80. 

To  put  the  matter  in  a more  simple  way,  we  have 
su])posed  the  horrower  to  retain  the  interest  due  at  the  end 
of  the  lirst  year,  hut  the  reasoning  will  be  the  same  if  we 
suppose  the  lender  to  receive  the  interest  at  the  end  of  the 
lirst  year,  and  to  put  it  out  immediately  at  the  same  rate 
of  interest. 

179.  We  may  calculate  Compound  Interest  by  the 
following  rule  : 

Vind.  the  interest  for  thefiird  year : add.  it  to  the  original 
indnciind : call  the  result  the  Second  Principal : find  the 
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intered  on  this  for  the  second  year : add  it  to  the  second, 
princiiiat : call  the  result  the  Third  Princi})al : find  the 

1 nterest  on  this  for  the  third  yeai\  and  so  on. 

Ex.  (1).  Find  the  Compound  Interest  on  $7500  for 
3 years  at  4 per  cent. 

$7500  is  the  principal  for  the  first  year. 

4 

$300.00 

The  interest  for  the^ir-s^  year  is  $300. 

Add  this  to  the  original  principal,  $7500. 

Then  $7800  is  the  principal  for  the  second  year, 

4 

$312.00 

The  interest  for  the  second  year  is  $312. 

Add  this  to  the  second  year’s  principal,  $7800. 

Then  $8112  is  the  principal  for  the  third  year. 

4 

$324.48 

The  interest  for  the  third  year  is  $324.48. 

Compound  Interest  required  is 

$300  + $312  + $324. 48  = $936. 48. 

If  the  Amount  at  Compound  Interest  be  required,  add 
the  original  principal,  $7500,  to  the  Compound  Interest, 
$936. 4k 

Then  amount  required  = $8436. 48. 

Ex.  (2).  Wliat  is  the  Compound  Interest  of  $250  for 

2 years,  at  7 per  cent.  ? 

$250  Principal  for  1st  year. 
$2.50x0.07  = 17-50  Interest  for  the  1st  year. 

267. 50  Principal  for  2nd  year. 
$267.50x0.07  = 18’725  Interest  for  2nd  year. 

$286 '225  Amt.  at  Comp.  Int.  for  2 yrs. 
First  Principal  250.00 

$36,225  Com.  Int.  for  2 years. 
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, Examples,  (xcvii.) 

Fjn/J  the  Compound  Interest  on 

(1)  $375  for  3 years  at  5 per  cent. 

(2)  $504  for  4 years  at  7 per  cent, 

(3)  $1154.37  for  4 years  at  5 per  cent. 

(4)  $740  for  5 years  at  7 per  cent. 

Note  I. — When  the  Compound  Interest  is  required 
for  3^  years,  it  is  usual  to  find  the  Compound  Interest 
for  the  whole  of  the  fourth  year,  and  take  half  the  result 
as  the  Compound  Interest  for  the  half  year.  This  really 
implies  that  the  interest  is  paid  half-yearly,  but  the 
approximation  does  not  differ  much  from  the  exact 
truth. 

180.  The  process  for  finding  the  amount  of  a sum  at 
Compound  Interest  may  be  presented  in  a very  brief  and 
neat  form  as  follows  : — 

If  the  rate  of  interest  be  4 per  cent. , 

Amount  of  $100  at  the  end  of  1 year  is  $104, 

of  $1  at  the  end  of  1 year  is  of  $1. 

Hence  it  follows  that : 

Amount  of  any  snm  at  4 per  cent,  in  1 year  = of  that 
sum. 

Again, 

Amount  for  second  year  = of  amount  for  the  first  year  ; 

.•.  Amount  of  any  sum  at  4 per  cent,  in  2 years 

= of  of  that  sum. 

Suppose,  then,  we  have  to  find  the  amount  of  $540  in 
3 years  at  4 per  cent.,  Compound  Interest. 

The  amount  is  of  of  of  $540 
= $540  X (l-04)« 

= $G07-42(). 

From  the  above  example  it  will  be  noticed  that  the 
amount  of  $1  for  a year  at  4 per  cent,  is  raised  to  the 
power  indicated  V)y  the  number  of  years  for  which 
Compound  Interest  is  to  bo  calculated.  Hence  we  have 
the  following  I’ule  : — 

7b  find  the  sum  i ''hieh.  any  principal  will  amount  if 
put  out  to  Compound  Interest  at  a given  rate  in  a given 
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number  of  yearr^  find  the  amount  of  $1  for  a year  at  the 
yiven  rate,  raifie  that  mim  to  the  imwer  which  itf  denoted  by 
the  yiren  number  if  years^  and,  multiply  the  result  by  the 
■number  of  dollars  in  the  yiven  principal. 

Kx.  (1).  Find  tlie  amount  of  $850  in  three  years  at  0 
per  eent.,  Compound  Interest. 

The  Amount  = $850  x (I’OG)''’ 

= $850  X 1 191010 
= $1012803. 

The  Compound  Interest  = $1012  30  — $850. 

= $102  30. 


Note  II. — When  tlie  number  of  years  is  large,  tin; 
student  is  recommended  to  employ  the  contracted  metliod 
of  multiplication,  explained  in  Art.  111. 

Interest  may  be  payable  either  yearly,  half-yearly,  or 
quarterly,  or  at  some  other  stated  period. 

In  finding  the  Compound  Interest  on  $2000  in  two 
years,  when  tlie  interest  is  payable  half-yearly,,  at  5 per 
cent.,  we  reason  thus  : 

5 per  cent,  for  a year  = 2^  per  cent,  half  yearly,  2 years. 

■ = 4 half  years. 

Hence  we  have  to  find  the  Compound  Interest  on 
$2000,  for  four  times  of  payment,  at  2-t  per  cent. 

The  Amount  = $2000  x (1  025)^ 

= $2000  X 1-1038127 
= $2207-02.5. 

The  Interest  = $2207 '025  — $2000 
= $207-02.5. 


Ex.  (2).  What  principal  will  amount  to  $1012-363  in 
3 years  at  6 per  cent.  ? 

Principal  x (I'OO)*^  = $1012-363 


, ^,1012  36.3 

Pnnoipal  = t 

= $850. 


Examples,  (xcviii.) 

(1)  What  is  the  Compound  Interest  on  $1000  for  2 years, 
at  0 per  cent.,  payable  half-yearly  ? 

(2)  What  is  the  amo^  of  $200  for  3 years,  at  6 per  cent. , 
payable  half-yearly. 
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(3)  Find  the  Compound  Interest  on  $075.75  for  3^  years, 
at  6 per  cent,  per  annum. 

(4)  A money  dealer  borrowed  $1000  for  2 years  at  6 per 
cent,  interest ; and  loaned  the  same  in  such  a manner  as  to 
compound  the  interest  every  6 months.  What  profit  did  he 
make  in  2 years  by  this  proceeding  ? 

(5)  Find  the  difference  in  Compound  Interest  on  £5000  for 
2 years  at  4 per  cent. , according  as  it  is  reckoned  yearly  or 
half-yearly. 

(0)  What  is  the  difference  between  the  Compound  Interest 
on  $40000  for  4 years,  and  on  $80000  for  2 5'^ears,  the  rate  in 
both  cases  being  5 per  cent.  ? 

(7)  A and  B lend  each  $248  for  3 years  at  3^  per  cent., 
one  at  Simple,  the  other  at  Compound  Interest  ; find  the 
difference  of  the  amount  of  interest  which  they  respectively 
receive. 

(8)  What  sum  at  four  per  cent. , Compound  Interest,  will 
amount  in  2|  years  to  $16989  •7728. 

(9)  What  sum  will  amount  to  $27783  in  3 years  at  5 per 
cent.,  Compound  Interest. 

XXIII.  Present  Worth  and  Discount. 

181.  Suppose  A owes  B $105,  to  be  paid  at  the  end  of 
a year.  If  A be  disposed  to  pay  off’  the  debt  at  once  the 
sum  which  he  ought  to  pay  should  he  such  that,  if  put 
out  at  interest  by  B,  it  will  amount  at  the  end  of  a year 
to  $105.  Suppose,  furtlier,  that  B can  put  out  his  money 
at  5 per  cent,  interest;  then,  if  he  put  out  $100  at  interest, 
this  is  the  sum  which  will  amount  at  the  end  of  a year 
to  $105. 

Hence  $100  is  the  sum,  which  .4  ought  to  pay  at  once, 
and  this  is  called  the  Present  Worth  of  the  debt,  and  is 
evidently  such  a sum  as  would,  if  jmt  out  to  interest  for 
the  given  £ime  and  rate,  amount  to  the  debt.  The  differ- 
(ince  betwoCTii  the  l)el)t  and  the  Present  Worth,  which  is 
in  the  case  under  consideration  $5,  is  called  the  Discount. 

Discount  is  therefore  the  abatement  made  when  a sum 
of  money  is  paid  before  it  is  due  and  is  equal  to  the 
interest  on  the  Present  Whnth  of  the  debt. 

Ex.  (1).  Thus,  to  find  tlie  Present  Worth  of  $1781.40, 
due  4 years  hence,  reckoning  interest  at  5 per  cent. 
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The  interest  on  $100  for  4 years  at  5 per  cent,  is  $20. 

. . $120  has  for  its  Present  Worth  $100  ; 

$1  has  for  its  Present  Worth  $|-^g  ; 

.-.$1781.40  has  for  its  Present  Worth  $i_7s i -toxi  oo 

1 20 

= $1484.50 

.'.  Present  Worth  required  is  $1484.50. 

Ex.  (2).  Find  the  Discount  on  $1781.40,  clue  4 yeat.s 
hence,  reckoning  interest  at  5 per  cent. 

The  Present  Worth  is  $1484.50,  as  we  have  just  shown  ; 
the  Discount  = $1781.40  - $1484.50 
= $296.90. 

Wlien  the  Discount  alone  is  required  to  be  found  the 
following  is  the  solution  : 

The  interest  on  $100  for  4 years  at  5 per  cent,  is  $20. 

.-.  $120  has  for  its  Discount  $20  ; 

.'.  $1  has  for  its  Discount  $j“o%  ; 

.'.  $1781.40  has  for  its  Discount  $.77^1  •4ox2o_ 

120 

= $296.90. 

Ex.  (3).  What  was  the  debt  of  which  the  Discount 
for  8 months  at  9 per  cent,  was  $44.46  ? 

The  interest  on  $100  for  8 months  at  9 per  cent,  is  $6. 

.-.  $6  is  the  Discount  on  $106  ; 

.-.  $1  is  the  Discount  on  $^^-  ; 

.'.  $44. 46  is  the  Discount  on  •46xio_6 

= $785.46. 

Ex.  (4).  The  interest  on  a certain  sum  of  money  for 
two  years  is  $50,  and  the  Discount  for  the  same  time 
and  rate  is  $45.  Find  the  sum  and  the  rate  per  cent, 
per  annum. 

Since  $50  is  the  interest  on  a sum  of  money  which  sum 
= (its  Present  Worth  + its  Discount) 

= (its  Present  Worth  + $45) 
and  $45  is  the  interest  on  its  Present  Worth, 

$5  is  the  interest  on  $45  ; 

$1  is  the  interest  on  $^^^  ; 
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$50  is  the  interest  on  or  $450  ; 

5 

$450  is  the  sum  required. 

Again,  the  interest  on  $45  for  2 years  is  $5  ; 

.'.  the  interest  on  $45  for  1 year  is  $|  ; 

.•.  the  interest  on  $1  for  1 year  is  $^5  ; 

.'.  the  interest  on  $100  for  1 year  is  = $5,i  ; 

.•.  the  Rate  is  5|  per  cent. 

Note  I. — From  the  above  it  will  be  seen  that  tlio 
discount  on  any  sum  is  the  Present  Worth  of  the  inter(‘st 
of  that  sum  for  tlie  same  time  and  rate  : thus  $45  is  tlie 
Present  Worth  of  $50  for  two  years  at  a certain  rate 
per  cent. 

Ex.  (5).  If  $20  be  allowed  off  a bill  of  $420  due  in  6 
months,  how  much  shall  be  allowed  off  the  same  bill  due 
in  1 2 months  ? 

$20  is  the  discount  off  $420  for  6 months  ; 

.'.  $20  is  the  interest  on  $400  for  C months  ; 

.'.  $40  is  the  interest  on  $400  for  12  months  ; 

.'.  $40  is  the  discount  off  $440  for  12  months  ; 

• • discount  off  $1  for  12  months  ; 

.•.  $ilffiiiL2  is  the  discount  oft'  $420  for  12  months. 

^ ^ No w $ i^o JIAO  = $38  X ; 

4 4 0 

.•.  the  Discount  required  is  $38y\-. 


Note  II. — The  student  will  observe  that  the  Discount 
is  not  proportional  to  either  the  time  or  the  rate. 


Ex.  (6).  If  $15  be  the  Interest  on  $115  for  a given 
time,  what  should  be  the  Discount  off  $115  for  the 
same  time  1 


$15  IS  the  interest  on  $115  : 

.'.  $15  is  the  discount  off  $130  ; 

$nu)  discount  off  $1  ; 

.•.  $U  A.Ai  is  the  discount  off  $115. 
1 ;;  0 


N«,w  $ii-">  ^ T - = $13 


1 ;io 


2(i  > 


.•.  the  Discount  rcMjuiml  is  $13o 
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Ex.  (7).  If  $10  be  allowed  off  a bill  of  $110,  due  8 
uioiiths  hence,  what  sliould  be  the  bill  from  which  the 
same  sum  is  allowed  as  4 nionths’  discount  ? 

$10  is  the  disci  jut  $’10  for  8 months  ; 

.'.  $10  is  the  ir^erest  on  $100  for  8 months  ; 

.’.  $10  is  the  interest  on  $200  for  4 months  ; 

.'.  $10  is  the  discount  off  $210  for  4 months  ; 
the  sum  re(|uired  is  $210. 

Ex.  (8).  Find  the  Pi’esent  Worth  of  $842.70  for  <’ 
years,  at  G per  cent..  Compound  Interest. 

Tlie  Compound  Interest  on  $100  for  2 years  at  G per  cenb 
is  $12.3G. 

$112.30  has  for  its  Present  Worth  $100  ; 

$1  has  for  its  Present  Worth  $i  f^37j  > 

$842.70  has  for  its  Present  Worth  $~  ; 

= $750. 

.'.  Present  Worth  required  = $750. 

Examples,  (xcix.) 

Find  the  Present  Worth  of 

(1)  $5520,  due  4 years  hence,  at  5 per  cent. 

(2)  $84.70,  due  2^  years  hence,  at  9 per  cent. 

(3)  $G15,  due  1 year  4 months  hence,  at  7 per  cent. 

(4)  $1120,  due  IG  months  hence,  at  5 per  cent. 

(5)  £G18  26-.  6(7,  due  3|  years  hence,  at  4 per  cent. 

• Find  the  Discount  on 

(6)  $63G,  due  in  9 months,  at  8 per  cent. 

(7)  $1884.30,  due  in  31  years,  at  10  per  cent. 

(8)  $637.50,  due  in  5^  years,  at  5 per  cent. 

(9)  £1165  IG.s.  3d.,  due  in  2^  years,  at  6 per  cent. 

(10)  £252  196’.  3d.,  due  in  9 months,  at  4^  per  cent. 

(11)  Find  the  Present  Worth  of  $6945.75,  due  3 years 
hence,  reckoning  compound  interest  at  5 per  cent. 

(12)  Find  the  Discount  on  $245.25,  due  l^-  years  hence,  at 
54  per  cent,  compound  interest,  payable  quarterly. 

(13)  A tradesman  accepts  $19‘3125  in  payment  of  a debt 
of  $2O,j7f0,  due  in  12  months,  in  consideration  of  being  paid 
at  once.  What  rate  of  discount  does  he  allow  ? 
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(14)  Find  the  Present  Worth  of  a bill  for  $1127.10,  drawn 
Jan.  1 at  4 months,  and  discounted  Feb.  20  at  10  per  cent, 
per  annum. 

(15)  The  Discount  on  $275  for  a certain  time  is  $25 ; what 
is  the  Discount  on  the  same  sum  (1)  for  twice  that  time,  and 
(2)  for  half  the  time  ? 

(16)  A tradesman  marks  his  goods  with  two  prices,  one  for 
cash  and  the  other  for  credit  of  G months  ; what  relation 
should  the  two  prices  bear  to  each  other,  allowing  interest  at 

per  cent.?  If  the  credit  price  of  an  article  be  $33.20, 
what  is  the  cash  price  ? 

(17)  If  $98  be  accepted  in  present  payment  of  $128,  due 
some  time  hence,  what  should  be  a proper  discount  off  a bill 
of  $128  which  has  only  half  the  time  to  run  ? 

(18)  A certain  sum  ought  to  have  $20.80  allowed  as  8 
months’  interest  on  it ; but  a bill  for  the  same  sum  due  in  8 
months  at  the  same  rate  should  have  $20  only  allowed  off  as 
discount  in  consideration  of  present  payment.  What  is  the 
sum  and  the  rate  per  cent.  ? 

182.  The  Discount  of  which  we  have  been  treating 
is  called  Mathematical  Discount,  or  True  Discount,  to 
distinguish  it  from  Practical  Discount,  of  which  there 
are  two  kinds  : 

(1)  The  deduction  made  by  a trader,  when  an  account 
is  paid  to  him  before  the  time  wheii  he  proposes  to 
demand  payment.  It  is  then  calculated  as  interest  on 
the  account.  Thus,  if  a trader  gives  notice  on  his  bill 
that  he  will  allow  10  per  cent,  discount  for  immediate 
payment,  and  if  the  amount  of  the  bill  be  $25.50,  he 
deducts  $2.55,  and  the  customer  pays  him  $22.95. 

(2)  The  deduction  made  by  a lender  of  money  from 
the  sum  which  he  proposes  to  lend.  Thus,  if  a borrower 
binds  himself  by  a bill  to  pay  $100  a year  hence,  and  a 
discounter  advances  money  on  the  security  of  this  bill, 
at  the  rate  of  5 per  cent.,  he  gives  to  the  holder  of  the 
bill  $95  and  takes  the  bill. 

'I’rue  Discount  is  tlie  Interest  on  the  Present  Worth 
of  a debt.  Practical  Discount  is  the  Interest  on  tlu^ 
d(d)t  itself.  Hence  Practical  Discount  is  greater  than 
Ti  ue  Discount. 
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183.  lliree  clays,  called  Days  of  Grace,  are  always 
allowed  at'tei"  a bill  of  exchange  or  a promissoiy  note  is 
nominally  due  before  it  is  legally  due.  Thus  a bill 
di’awn  oil  July  5,  for  .3  months,  would  be  nominally  due 
on  Oct.  o,  but  legally  on  Oct.  8.  Calendar  months  are 
always  reckoned  so  that  a bill  of  3 months  whether 
drawn  on  the  28th,  29th,  or  30th  of  Nov.,  187G,  would 
be  due  on  the  3rd  of  March,  1877.  The  banker  or 
money  lender  who  discounts  a note  always  charges 
interest  on  the  note  from  the  time  it  is  discounted  till  it 
is  legally  due ; lienee  in  computing  Practical  Discount 
of  this  nature  interest  must  be  calculated  for  3 days 
more  than  the  time  the  note  has  to  run. 

Ex.  (1).  M hat  would  a banker  gain  by  discounting 
on  feept.  21a  bill  of  $318.15,  dated  July  31,  at  4 months 
at  5 per  cent.? 

The  bill  is  legally  due  on  Dec.  3. 

The  number  of  days  from  Sept.  21  to  Dec.  3 is  73. 

The  interest  on  $318.15  for  73  days  at  5 per  cent,  is 
$3-1815. 

The  mathematical  discount  is  $3.15. 
the  banker’s  gain  is  $-0315. 

Ex.  (2).  A merchant  wishes  to  borrow  $9G.91  on  a 
bull  made  on  July  5 for  3 months.  What  must  be  the 
face  of  the  bill,  interest  being  reckoned  at  8^  per  cent.? 

Time  between  July  5 and  Oct.  8 is  95  days. 

Interest  on  $100  for  95  days  at  8.^  per  cent,  is  $2J. 

.'.  a note  for  $100  would  produce  $97f  ; 

.'.  a note  for  $^9P  would  produce  $1  ; 

97^ 

.-.  a note  for  $99l9^_^Ji99  would  produce  $9G.91, 

97  j 

Now  .iji->C-91xl00  ^ 

97| 

.-.  the  face  of  the  note  is  $99. 

Examples,  (c.) 

(1)  What  is  the  difference  between  the  true  and  the  bank 
discount  of  $950  for  3 mos.  at  7 per  cent.  ? 
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(2)  A bill  is  drawn  for  $722.70  on  July  17  at  2 months, 
and  discounted  on  Aug.  11  at  7^  per  cent.  ; how  much  did 
the  holder  receive  ? 

(3)  Find  the  discount  charged  in  discounting  a bill  for 
$7850  drawn  April  9 at  7 months  and  discounted  June  19th 
at  10  per  cent. 

(4)  For  what  sum  must  a note  be  drawn  on  July  3,  at  3 
months,  so  that  discounted  immediately  it  may  produce 
$501. 69,  money  being  worth  7 per  cent.  ? 

(5)  Find  the  difference  between  the  true  and  bank  dis- 
counts on  $5555  at  6 per  cent,  for  1 year. 


Examination  Papers. 

I. 

(1)  Explain  the  difference  between  Simple  and  Compound 
Interest.  Find  the  interest  on  $25000  for  three  years  at 
4 per  cent.,  supposing  interest  to  make  capital  at  the  end  of 
each  year. 

(2)  The  difference  between  the  Compound  and  Simple 
Interest  of  a certain  sum  of  money  for  3 years  it  4 per  cent, 
is  $3.80.  Find  the  sum. 

(3)  Find  at  what  rate  Simple  Interest  in  two  years  a sum 
of  money  would  amount  to  the  same  sum  as  at  4 per  cent. 
Compound  Interest. 

(4)  Find  the  Compound  Interest  on  $1000  at  3 per  cent, 
per  annum  for  2 years  and  195  days. 

(5)  A person  puts  out  to  interest  $8000  at  4 per  cent. ; he 
spends  annually  $300,  and  adds  the  remainder  of  his  dividend 
to  his  stock.  What  is  he  worth  at  the  end  of  5 years  ? 

II. 

(1)  Explain  the  distinction  between  true  discount  and 
bank  discount.  Does  the  creditor  or  the  debtor  gain  by 
computing  the  interest  instead  of  the  discount  ? 

(2)  Find  the  discount  on  $400,  due  one  year  hence,  if 
money  bear  interest  at  5 per  cent,  per  annum.  Calculate  the 
interest  on  this  discount  for  the  same  time,  and  show  that  it 
is  e(jual  to  the  difference  between  the  interest  and  the 
discount  of  $400. 

f3)  If  £10  be  the  interest  on  £110  for  a given  time,  what 
should  be  the  discount  of  £110  for  the  same  time  ? 
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(4)  \Vhat  must  bo  the  rate  of  interest  in  order  that  the 
discount  on  $10292  payable  at  the  end  of  1 year  73  days  may 
bo  $372  ? 

(5)  A tradesman  who  is  ready  to  allow  5 per  cent,  per 
annum  Compound  Interest  for  ready  money,  is  asked  to  give 
credit  for  two  years.  If  he  charge  $110.25  in  his  bill,  what 
ought  the  ready  money  price  to  have  been  ? 

III. 

(1)  A speculator  borrowed  $5000,  which  he  immediately 
invested  in  land.  Six  months  afterwards  he  sold  the  land 
for  $7500,  on  a credit  of.  12  months,  with  interest.  Money 
being  at  G per  cent.,  what  is  the  speculator’s  profit  at  the  end 
of  the  12  months’  credit,  at  which  time  he  returns  the  $5000  ? 

(2)  A merchant  bought  43  cwt.  3 qr.  of  sugar  at  $5.25  per 
cwt. , which  he  immediately  sold  at  $7  per  cwt.  on  a credit 
of  90  days,  and  then  had  the  purchaser’s  note  for  the  amount 
discounted  in  the  bank  at  G per  cent.  What  profit  did  the 
merchant  make  ? 

(3)  Find  the  Present  Worth  of  $1000  due  2^2  years  hence  at 
5 per  cent,  per  annum  ; and  show  that  the  Discount  of  the 
given  sum  is  equal  to  the  interest  of  the  Present  Worth  for 
the  same  time  and  at  the  same  rate  of  interest  ? 

(4)  A man  having  lent  $10000  at  5 per  cent,  interest,  pay- 
able  half-yearly,  wishes  to  receive  his  interest  in  equal 
portions  monthly,  and  in  advance  ; how  much  ought  he  to 
receive  every  month  ? 

(5)  Show  that  the  interest  on  £‘2GG  13s.  4d  for  three 
months  at  4^  per  cent,  per  annum,  is  equal  to  the  discount 
of  i£83  for  15  mos.  at  3 per  cent,  per  annum. 

IV. 

(1)  How  much  may  be  gained  by  hiring  money  at  5 % oO 
pay  a debt  of  $6400,  due  in  8 months,  allowing  the  present 
worth  of  this  debt  to  be  reckoned  by  deducting  5 % per 
annum  discount  ? 

(2)  The  difference  between  the  simple  and  compound 
interests  of  a sum  of  money  for  3 years  at  8 per  cent,  is 
$985.60.  What  is  the  sum  ? 

(3)  The  interest  on  a certain  sum  of  money  for  two  years 
is  £71  16.S.  7^d.,  and  the  discount  on  the  same  sum  for  the 
same  time  is  £63  17s.,  simple  interest  being  reckoned  in 
both  cases.  Find  the  rate  per  cent,  per  annum,  and  the  sum. 
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(4)  A offers  $8000  for  a farm  ; B offers  $9500,  to  be  paid 
at  the  end  of  4 years.  Which  is  now  the  better  ofter,  and 
by  how  much,  allowing  5 per  cent,  compound  interest  ? 

(5)  A person  borrows  money  at  6 per  cent,  per  annum, 
and  pays  the  interest  at  the  end  of  the  year  ; he  lends  it  out 
at  8 per  cent,  per  annum,  payable  quarterly,  and  receives  the 
interest  at  the  end  of  the  year  ; by  this  means  he  gainc 
$269 '18592  a year.  How  much  did  he  borrow  ? 


XXIV.  Equation  of  Payments. 

184.  When  several  sums  of  money  are  due  from  A to 
B,  payable  at  different  times,  it  is  often  required  to  find 
the  time,  called  the  Equated  Time,  at  which  all  may  be 
paid  together,  without  injustice  to  A or  B. 

When  great  exactness  is  demanded,  interest  must  be 
added  to  tlie  sums  paid  after  they  are  due,  and  discount 
subtracted  from  the  sums  paid  before  they  are  due.  But 
in  practice  the  following  rule  is  sufficiently  accurate : 

Mnlfiphj  each  debt  hy  ilie  nnmher  of  days  [or  monthsl 
after  v:hich  it  is  dm  : add  the  results  together  : divide  this 
sum  hy  the  sum  of  the  debts  : the  (juotient  will  he  the  number 
of  days  [o/’  7nonths^  in  the  equated  time. 

Take  the  following  examples  : 


Ex.  (1).  If  $300  be  due  from  4 to  i?  at  the  end  of  5 
months,  and  $700  at  the  end  of  9 months,  when  may  botli 
sums  be  paid  in  a single  payment  without  unfairness  to  A 
or  to  B ? 


Number  of  months  in  equated  time 


•T 0 0 X .5+7  0 0X9 
COO  i-700 
7 SOO 
100  0 


_ L2. 

~ 10 

= 74 

the  whole  amount  of  the  debt  should  be  paid  at  the  end 
of  7-4  months. 

'file  principle  on  which  this  solution  depends  is,  that 
tne  interest  of  the  money,  the  payment  of  which  is  delayed 
b(iyond  tlie  time  at  vdiich  it  is  due,  is  equal  to  the  interest 
of  that  which  is  to  be  paid  before  it  becomes  due. 
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In  the  above  example  $300  is  ke})t  21  months  after 
it  is  due,  and  the  interest  on  it  for  that  time  is  tiie  same 
as  tlie  interest  on  $840,  $(300  x 21),  for  one  month. 

But  $700  is  paid  11  months  before  it  is  due,  and  tlie 
interest  on  it  for  that  time  is  the  same  as  the  interest  on 
. $840,  $(700  X li)  for  one  month. 

Ex.  (2).  A is  indebted  to  B in  the  following  amounts  : 
$500  due  in  6 months;  $G00  due  in  7 months;  and  $800 
due  in  10  months.  Find  the  time  when  all  these  pay- 
ments should  be  made  together. 

500  X C = 3000 

GOO  X 7 = 4200 

800  X 10  = 8000 

1900  1900  ) 15200 

8 

.’.  the  equated  time  is  8 months. 

Note. — This  method  is  but  a rough  approximation, 
and  can  only  be  taken  as  equitable  when  the  various 
times  of  payment  are  not  widely  apart.  It  will,  in  short, 
be  applicable  only  to  cases  which  occur  in  the  ordinary 
course  of  trade,  and  is  therefore  all  that  we  require  in 
the  present  work. 

It  is  also  to  be  observed  that  the  error  involved  in  this 
method  is  slightly  in  favor  of  tlie  j)ayer,  because  interest 
is  calculated  on  the  payments  made  before  they  are  due, 
instead  of  discount,  in  the  algebraical  process  from  which 
the  method  is  derived.  See  Appendix. 

Examples,  (ci.) 

AVhat  is  the  equated  time  of 

(1)  $250  due  4 months  hence,  and  $350  due  10  months 
hence  ? 

Find  the  equated  time  of 

(2)  $300  due  3 months  hence,  $400  due  4 months  hence, 
and  $500  due  0 month.“  hence. 

(3)  Of  a debt  of  $1400,  $100  is  due  immediately,  $G00  at 
the  end  of  1 month,  $400  at  the  end  of  7 months,  and  the 
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remainder  at  the  end  of  a year.  At  what  time  might  the 
whole  debt  fairly  be  paid  in  one  sum  ? 

(4)  A grocer  ought  to  receive  from  a customer  $50  at  the 
end  of  2 months,  $30  at  the  end  of  4 months,  and  $20  at  the 
end  of  6;i  months.  What  would  be  the  proper  time  for 
receiving  the  whole  sum  together  ? 

(5)  A debt  is  to  be  paid  as  follows  ; One-sixth  now,  and 
one-sixth  every  three  months  until  the  whole  is  paid.  When 
might  the  whole  debt  be  paid  at  once  ? 

(6)  If  $450  be* due  in  16  months,  and  $250  be  due  in  13.} 
months  ; find  the  sum  which,  if  paid  now,  would  be  equiva- 
lent to  the  whole  debt  at  the  equated  time,  interest  at  4 per 
cent. 

(7)  There  is  due  to  a merchant  $800,  one-sixth  of  which 
is  to  be  paid  in  2 months,  one-third  in  3 months,  and  the 
remainder  in  6 months  ; but  the  debtor  agrees  to  pay  one- 
half  doion.  How  long  may  he  retain  the  other  half  so  that 
neither  party  may  sustain  loss  ? 

(8)  A sold  goods  to  B at  sundry  times,  and  on  different 
terms  of  credit,  as  follows  : Sept.  30,  1868,  $80.75,  on  4 
months’  credit;  Nov.  3,  1868,  $150,  on  5 months’  credit;  Jan. 
1,  1869,  $30.80,  on  6 months’  credit;  March  10,  1869,  $40.50, 
on  5 months’  credit;  April  25,  1869,  $60.30,  on  4 months’ 
credit.  How  much  will  balance  the  account  June  2,  1869  ? 

(9)  A owes  B on  the  1st  of  March  the  following  sums  : 
£140  due  on  20th  of  April,  £120  due  on  14th  of  May,  £380 
due  on  15th  of  June.  On  what  day  may  B pay  these  debts 
together  ? 

(10)  M buys  goods  of  N,  and  has  6 months’  credit  from 
the  date  of  invoice.  The  goods  are  delivered  on  6 different 
days,  to  the  following  amount  : £101  14.s.  lOd  on  Aug.  8, 
£144  2s.  lOd.  on  Sept.  5,  £303  18s.  lOd.  on  Sept.  18,  £757 
Os.  Sd.  on  Nov.  13,  £123  11s.  ikl.  on  Nov.  28,  £123  ll.s.  6d. 
on  Dec.  5.  On  the  13th  January,  N,  who  desires  to  receive 
all  the  debts  in  one  payment,  reckons  that  this  payment 
should  be  made  in  100  days.  Show  that  this  is  approximately 
correct. 


EQUATION  OF  ACCOUNTS. 

185.  Equation  of  Accounts  (also  called  “ Averaging 
of  Accounts”  and  “Coinponnd  E([nation  of  I’ayments”) 
is  llie  ])Toces.s  of  linding  at  what  time  the  balance  of  an 
account  can  be  paid  without  gain  or  loss  to  either  party. 


EtiUATION  OF  ACCOUNTS. 
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The  1)A LANCE  of  AN  ACCOUNT  is  the  difFerence  between 
tlie  two  sides  of  it,  and  is  wliat  one  owes  the  other. 


Ex. 

h)r.  A in  Account  with  B.  Cr. 


00 

1877. 

dan.  1 To 

Mdse 

$500.00 

Feb.  10 

By  Casli 

$1000.00 

Feb.  4 “ 

i ( 

GOO.  00 

Mar.  4 

(C  U 

GOO.  00 

Mar.  10 1 “ 

U 

800.00 

Jan.  1,  500  X 0=  0 

Fob.  4,  GOO  X 34  = 20400  Feb.  10,  1000  x 00  = 0 

Mar.  10,  800  x 08  = 54400  Mar.  4,  GOO  x 22  = 13200 


1900)  74800(39^5 

5700 

17800 

17100 


IGOO)  13200(8^ 
12800 


400 


700 

39  days  from  Jan.  1 is  Feb.  9.  i8  days  from  Feb.  10  is  Feb  18. 
Due  Feb  9 $1900!Due  Feb.  18 $1600 


If  the  account  he  settled  on  Feb.  9 it  is  evident  tlie 
credits  would  have  been  paid  9 days,  or  the  time  from 
Feb.  9 to  Feb.  18,  before  they  are  due.  Tliis  would  have 
been  a loss  of  interest  to  the  credit  side  and  a correspond- 
ing gain  to  the  debit  side.  Now,  as  the  settlement  should 
1)0  one  of  equity,  we  find  how  long  it  will  take  the  balance, 
$300,  to  gain  the  same  interest  that  $1900  would  in  9 
days. 

If  $1900  gain  a certain  interest  in  9 days, 

$1  will  gain  the  same  interest  in  1900  x 9 days, 
and  $300  will  gain  the  same  interest  in  qj.  517  davs. 

' 300 

Hence  the  balance  became  due  57  days  before  Feb.  19, 
or  on  Dec.  24. 


Note. — Fractional  parts  of  a day  are  not  counted  unless 
the  fraction  amounts  to  half  a day  or  upwards  j it  then 
counts  another  day. 
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EQUATION  OF  ACCOUNTS. 


Hence  we  have  the  following  rule  ; 

First  find  the  equated  time  fur  each  side  of  the  acamnt 
sepoixitclij.  Then  inidtiidy  the  amount  due  on  that  side 
■which  falls  due  first  hy  the  nun  tier  of  days  between  the 
dates  of  the  equated  times,  ami  divide  the prodmct  by  the 
balance  of  the  account.  The  quotient  will  be  the  number 
(f  days  to  be  counted  forward /roi/i  the  latest  date  ichen. 
the  smaller  side  of  the  account  falls  due  first  / and 
BACKWARD  lolieii  the  laryer  side  falls  due  first. 

Examples,  (cii.) 

(1)  Average  the  following  account ; 


Dr.  J.  Hughes  in  account  with  S.  Adams.  Cr. 


1875. 
July  4 

To  Balance 

$375.90 

1875. 
Aug.  10 

By  Cash. 

$316.00 

Aug.  20 

‘‘  Mdse. 

815.58 

Sept.  1 

((  u 

675.00 

Aug.  29 

U ii 

178.25 

Sept.  25 

“ Mdse. 

512. 25 

Sept.  25 

ii  ii 

387.20 

Nov.  20 

“ Cash. 

161.75 

Dec.  5 

u c: 

418.70 

Dec.  1 

C C C ( 

100.00 

(2)  When  is  the  balance  of  the  following  account  due? 
Dr.  a.  B.  Conron.  Cr. 


1877. 

1 

00 

Sep.  12 

To  Mdse,  at  30  days 

$927.30  Oct.  10  By  Cash 

$500.00 

Oct.  15 

“ “ 30  “ 

342. 75 1 Nov  20  “ “ 

300.00 

Nov  18 

U U (3Q 

212. 13  Nov  30  “ “ 

250.00 

Dec.  1 

( ( it  t c 

175. 50  i 1 

(3)  When  did  the  balance  of  the  folloAving  accounts 
become  due,  the  merchandise  items  being  on  6 months? 

Dr.  J.  Green  in  account  with  Adam  Miller  A Co.  Cr. 


1876. 

I 

187 

' • 

— 

March 

1 

To 

Mdse. 

$720.75 

April 

1 

By 

Cash 

$700.00 

U 

20 

t t 

£ £ 

815.30 

IMay 

30 

£ 

Mdse. 

569.89 

April 

1 1 

tt 

£ £ 

587.80 

July 

20 

£ 

Cash 

500.00 

1 1 

30 

£ ( 

£ £ 

300.00  1 

Sept. 
£ £ 

25 

£ 

£ £ 

100.00 

June 

15 

£ t 

£ £ 

625. 25  ! 

30 

£ 

Mdse. 

750.20 

July 

18 

£ t 

£ £ 

560.00 

Oct. 

30 

££ 

££ 

329.96 

Aug. 

30 

£ £ 

££ 

684.90 

Nov. 

20 

££ 

££ 

500.00 

Sept. 

25 

££ 

££ 

365.30 

AVERAOKS  AND  PER0KNTAGE8. 
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XXV.  Averages  and  Percentages. 

186,  Tlio  uverago  of  two  or  more  groups  of  numbers  is 
fouiul  by  adding  the  nunibors  together  and  dividing  the 
sum  by  the  number  of  groups. 

Thus  to  find  the  average  of  13,  15,  74,  23,  G,  and  31, 
we  find  the  sum  of  the  numbers  to  be  162,  and  as  the 
number  of  groups  is  6,  the  average  will  be  162^6,  or  27. 

Note. — Express  any  remainder,  which  may  occur, 
(hcimalUj. 

Examples,  (ciii.) 

(1)  Find  the  average  of  14,  2G,  0,  18,  13,  24,  27,  39. 

(2)  Find  the  average  of  1900,  276,  974,  0,  236,  845,  1239. 

(3)  Find  the  average  population  of  three  towns,  consisting 
respectively  of  34729,  46238,  and  87296  inhabitants. 

(4)  Find  the  average  of  15^,  36|,  17f,  0,  lOil,  74^,  28|, 
and  33. 

(5)  Find  the  average  of  12|  y)  7|,  ‘034,  3^,  0,  24^,  and 

1 2-7- 


PERCENTAGES. 


187.  Business  men  regulate  their  affairs  and  calculate 
tlieir  profits  and  losses  with  reference  to  100  as  a standard, 
hence  there  are  other  applications  of  the  term  Per  Cent, 
besides  those  already  given. 

When  we  speak  of  an  agent  getting  3 per  cent,  as  a 
commission  on  the  management  of  an  estate,  we  mean 
that  from  every  $100  collected  he  deducts  $3  to  remu- 
nerate himself  for  the  trouble  of  collection. 

When  we  read  that  the  population  of  a town  has 
increased  per  cent,  since  the  last  census,  we  mean  that 
if  the  number  of  inhabitants  then  had  been  divided  into 
groups 'of  100,  and  the  number  of  inhabitants  ncm  into 
groups  of  115,  the  number  of  groups  would  be  the  same 
in  both  cases. 

Ex.  (1).  How  much  is  3 per  cent,  on  $1479? 

Since  $100  yields  $3, 

$1  yields 

$1479  yields  $ - ~j-,  or  $44.37. 
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COMMISSIOISr  AND  BliOKEKAGE. 


Ex  (2).  The  nuniher  of  boys  in  a school  inci'eases  in 
a certain  period  from  125  to  180;  wliat  is  tlie  increase 
per  cent.? 

On  125  the  increase  is  55. 

On  1 the  increase  is 

On  100  the  increase  is  or  or  44  ; 

] 2 .5  5 

the  increase  is  44  per  cent. 

Examples,  (civ.) 

(1)  Find  5 per  cent,  of  ^2400  ; 8 per  cent,  of  3475  horses. 

(2)  How  much  per  cent,  is  25  parts  out  of  75  ; 178  out  of 
8900  ; i out  of  ^ ? 

(3)  The  population  of  London  proper  decreased  33 T1  per 
cent,  between  1801  and  1871.  In  1801  it  was  113,387  ; find 
what  it  was  in  1871. 

(4)  How  much  per  cent,  is  9d.  in  the  pound  ; 12-h  cents  in 
the  dollar  ; $3  in  every  $20  ? 

(5)  Find  the  number  of  which  21  is  7 per  cent. ; 750  is  31 
per  cent. ; 215  is  ’005  per  cent. 

COMMISSION  AND  BROKERAGE. 

188.  Commission  is  tlie  charge  made  by  an  agent  for 
buying  or  selling  goods,  and  is  generally  a iDercentage  on 
the  money  engayed  in  ihe  tranmction. 

Brokerage  is  the  charge  made  by  a broker  for  buying 
or  .selling  stocks,  bills  of  exchange,  dm. 

In  computing  Commission,  care  must  be  taken  to 
calculate  it  on  the  money  actually  employed  in  the 
business. 

Ex.  (1).  My  agent  has  purchased  wheat,  on  my 
account,  to  the  amount  of  $18768.  What  is  his  com- 
mission at  1|  per  cent.? 

The  Commission  on  $100  is  $1.75  ; 

$1  is  $b-Ll>  ; 

100 

“ $18768  is  $L§IlliiUj> 

100 

= $328.44  Commission  required. 

Hence  the  following  imle  mav  be  used  : 

O %J 

Midtiply  ihe  given  sum  hy  ihe  rate  per  cent,  and,  divide 
ihe  prod, net  hy  100,  and  the  result  is  the  Commission  or 
Brokerage. 


COMMISSION  AND  BROKERAGE. 
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Ex.  (2).  I send  my  agent  $1827  with  instructions  to 
deduct  his  commission  at  1.',  per'  cent.,  and  invest  the 
balance  in  silk.  Ilow  much  did  he  invest 

Since  the  Commission  on  ^100  is  .SI.  50 
out  of  $101.50  he  can  invest  $100  ; 

((  li  U dg  J GO 

***  ^10 1 oG  ’ 

“ $1827  “ “ $L»^'><toi> 

10  1 -50 

= .$1800,  sum  required. 

If  in  the  above  question  the  Commission  is  required, 
we  reason  as  follows  : 

On  $101.  .50  the  Commission  is  $1. 50  ; 

U (&  1 (I  ((  (to  1 . .")  o , 

©X  «n — . 

^ ^101-50’ 

“ $1827  “ “ (jjjl 8-27X1  ..'lo 

1 0 1 .50 

= .$27. 

.'.  the  Commission  required  is  $27. 

Examples,  (cv.) 

Find  the  Commission  on 

(1)  $7600  at  If  per  cent.  (2)  .$.5600  at  12^  per  cent. 

Find  the  brokerage  on 

(3)  $2364  at  per  cent.  (4)  $375  at  '5  per  cent. 

(5)  An  agent  collected  rents  to  the  amount  of  $578,  and 
his  Brokerage  amounted  to  $26.01.  What  was  the  rate? 

(6)  Sent  $3377  to  my  agent  to  invest  after  deducting  his 
Commission  at  2^-  per  cent.  What  was  his  Commission  ? 

(7)  What  is  the  ready  money  payment  of  an  account 
amounting  to  $7680,  allowing  a discount  of  2^  per  cent.? 

(8)  A receives  a consignment  of  wheat  from  B.  He  is  to 
sell  it  on  a commission  of  2 per  cent. , and  invest  the  proceeds 
in  silk,  after  deducting  his  commission  on  this  new  trans- 
action at  4 per  cent.  Al’s  total  commission  was  $600.  What 
sum  did  he  invest  ? 

(9)  What  amount  of  money  was  invested  when  the  broker’s 
charges  at  1|  per  cent,  amounted  to  $576  ? 

(10)  Gave  $20050  to  a broker  to  invest  with  instruction, 
after  deducting  his  brokerage  at  ] per  cent.,  to  invest  the 
balance  in  Government  bonds.  What  will  be  the  sum  in- 
vested, and  how  much  will  be  the  brokerage  ? 
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INSURANCE. 

189.  Insurance  is  security  guaranteed  by  one  party, 
on  being  paid  a certain  sum,  to  another  against  any  loss. 

The  Premium  is  the  sum  jiaid  for  Insurance.  It  is 
always  a certain  per  cent,  of  the  sum  insured. 

The  Policy  is  the  written  contract  of  Insu  ranee. 

Note.— As  the  Premium  is  always  so  much  per  ceiit.  of  the  sum 
insured,  it  is  found  by  the  same  rule  as  Commission. 

Ex.  What  sum  should  be  insured  at  4 per  cent.,  on 
goods  worth  $2940,  that  the  owner  may  receive,  in  case 
of  loss,  the  value  of  both  goods  and  premium  ? 

Since  the  premium  on  $100  at  4 per  cent,  is  $4, 

$96  worth  of  goods  would  be  covered  by  $100  ; 

•’•$1  “ $Tp,°  ; 

.’.$2940  “ ^2010X100 


'.Hi 


$3062.50,  sum  required. 


Examples,  (cvi.) 

(1)  What  will  be  the  premium  of  insurance  on  the  furniture 
of  a house  valued  at  $2500  at  ^ per  cent.  ? 

premium  for  insuring  a cargo,  valued  at 
$21350,  at  3|  per  cent.  ? 

(3)  For  what  sum  should  goods  worth  £4384  Os.  3d.  be 
insured  at  2^-  per  cent,  that  the  owner  may  recov'er,  in  case 
of  loss,  the  value  of  both  goods  and  premium  ? 

(4)  A person  at  the  age  of  40  insures  his  life  in  each  of 
two  offices  for  $5500,  the  premiums  being  at  the  rate  of  34 
and  3f  per  cent,  respectively.  Find  his  annual  payment. 

(5)  What  sum  must  be  paid  to  insure  a cargo  worth 

$26400,  the  premium  being  1^  per  cent.,  policy  duty  f per 
cent.,  and  brokerage  ^ per  cent.?  ^ ^ 

(6)  A trader  gets  500  barrels  of  flour  insured  for  75  per 
cent,  of  Its  cost  at  24  per  cent.,  paying  $80.85  premium.  At 
what  price  per  barrel  did  he  purchase  the  flour  ? 

(7)  A company  took  a risk  at  2.^  per  cent.,  and  re-insured 

of  It  m another  company  at  3 per  cent.  The  premium 

received  exceeded  that  paid  by  $10.  What  was  the  amount 
of  the  risk  ? 

(8)  A shipment  of  apples  was  insured  at  2f  per  cent,  to 
cover  ^ of  Its  value.  The  premium  was  $71.25.  What  were 
the  apples  worth  ? 


TAXES,  DUTIES  OH  CUSTOMS. 
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TAXES. 


190.  A TAX  is  a sum  of  money  assessed  on  a person 
in  proportion  to  the  value  of  liis  property,  amount  of 
income,  etc.,  for  public  purposes. 

In  order  to  levy  a tax  persons,  called  assessors,  are 
first  employed  to  ascertain  or  appraise  the  value  of  all 
the  property  taxed.  When  this  has  been  done  the  sum 
to  be  levied  is  apportioned  amongst  the  property-owners 
according  to  the  value  of  the  property  of  each. 

Ex.  A certain  town  has  property  valued  at  $1,560,000 
and  levies  a tax  of  $23,400;  what  should  B pay  whose 
property  is  valued  at  $7500? 


Bince  $1560000  pays  $23400  ; 

$1  pays  1 

.-.  $7500  pays 


1 5 (>  0 0 0 0 

= $112.50,  tax  required. 


Examples,  (evil.) 

(1)  In  a school  section  containing  property  valued  at 
$100000  a tax  has  to  be  levied  to  pay  the  teacher’s  salary  of 
$800,  and  $250  which  had  been  expended  in  purchasing 
maps,  etc.  Find  ^’s  tax,  who  owns  property,  real  and 
personal,  worth  $5400. 

(2)  A man  who  owns  $8500  worth  of  property  pays  a tax 
of  $144.50.  Find  the  rate  on  the  dollar. 

(3)  If  the  property  of  Toronto  be  valued  at  $75000000, 
and  B,  who  pays  tax  on  $80000  worth  of  property,  jjaj’s 
$1400,  find  the  total  tax  levied  in  Toronto. 

(4)  In  a certain  section  a school-house  is  to  be  built  at  an 
expense  of  $8400,  to  be  defrayed  by  a tax  upon  property 
valued  at  $700000.  What  is  the  rate  of  taxation  to  cover 
both  the  cost  of  the  school-house  and  the  collector’s  com- 
mission at  4 per  cent.  ? 


■DUTIES  OR  CUSTOMS. 

191.  Duties  or  Customs  are  sums  of  money  required 
by  Government  to  be  paid  on  nearly  all  imported  goods. 

The  law  requires  that  all  goods  entering  Canada  shall 
be  landed  at  certain  places  where  Custom  Houses  are 
established.  These  places  are  called  Ports  of  Entry. 
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Duties  are  of  two  kinds,  ad  valorem  and  specific. 

An  Ad  Valorem  duty  is  a certain  percentage  on  tlie 
co.st  of  the  goods  in  the  country  from  which  tliey  are 
imported. 

A Specific  duty  is  a sum  computed  on  the  ton,  yard, 
gallon,  etc.,  without  regard  to  the  value  of  the  goods. 

Note. — As  ad  valorem  duties  ai'e  perceutages,  tliey  are  computed 
in  the  same  manner  as  Commission,  etc. 

Ex.  Find  the  Specihe  Duty  on  760  lbs.  of  Sulphuric 
Acid  at  ^ cent  per  lb. 

Duty  on  1 lb.  is  cent. 

“ 760  lbs.  is  1 1L2  cents  = §13.80,  duty  required. 

Examples,  (cviii.) 

(1)  What  is  the  Duty  on  7635  lbs.  of  tea,  valued  at  $3500, 
at  6 cents  per  lb.  ? 

(2)  Find  the  Ad  Valorem  Duty  on  an  invoice  of  books 
which  cost  $1760  at  5 per  cent. 

(3)  Find  the  Specific  Duty  on  750  gallons  of  wine  worth 
$2150  at  60  cents  per  gallon. 

(4)  Find  the  Duty  on  8400  lbs.  of  sugar  worth  7 ^ cents  per 
lb.,  the  specific  duty  being  i cent  per  lb.  and  the  ad  valorem 
duty  25  per  cent. 

(5)  Paid  $1662.50  duty  on  an  invoice  of  cotton  at  the  rate 
of  17i  per  cent.  What  was  the  value  of  the  cotton  ? 

1ST  0 RAGE. 

192.  Storage  is  a charge  made  by  a person  who 
.stores  movable  propei'ty  or  goods  for  another.  It  is 
usually  reckoned  by  the  month  of  30  days  at  a certain 
price  per  bushel,  cask,  box,  liale,  etc. 

The  owners  of  the  goods  pay  for  putting  the  goods  in 
stoi’e,  stowing  away,  and  the  expenses  of  delivery. 

When  goods  are  received  and  delivered  at  the  pleasui  e 
of  the  consignor,  the  dues  for  storage  are  usually  deter- 
mined by  an  average. 

Ex.  W^hat  is  the  cost  of  storage,  at  Ic.  per  bushel 
per  month,  of  wheat  received  and  delivered  as  per 
following  : 


EXAMINATION  PAPERS. 
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Account  closed  October  2nd,  1877. 

Account  of  Storage  of  Wheat,  received  and  delivereh 
FOR  Accocnt  of  John  Jones,  Toronto. 


Datk. 

Ue- 

coi\  cd. 

Deli- 

vered. 

Bal- 

ance. 

Days 

Products. 

1877. 

July 

2 

200 

200 

9 

1800 

( i 

11 

150 

50 

5 

250 

U 

10 

350 

400 

5 

2000 

(C 

21 

300 

! 100 

20 

2000 

August 

10 

400 

500 

5 

2500 

U 

15 

450 

50 

5 

250 

ii 

20 

50  i 

0 

0 

000 

September 

5 

200 

i 

200 

5 

1000 

U 

10 

100 

300 

5 

1500 

i i 

15 

200 

100 

17 

1700 

1250 

1150 

30)13000 

Bal.  on  hand  Oct.  2 

100 

4331 

1250 

1250 

433.1  X 1 cent  = ,^331. 

The  storage  of  200  bu.  for  9 days  + 50  bu.  for  5 days + 400 
bu.  for  5 days  + 100  bu.  for  20  day.s  + 500  bu.  for  5 days 
+ 50  bu.  for  5 days  + 200  bu.  for  5 days  + 300  bu.  for  5 
days  + 100  bu.  for  17  days  is  the  same  as  the  storage  of 
13000  bu.  for  1 day,  or  of  433^  bu.  for  a month  of  30  days. 
The  storage  of  433^  bu.  at  1 cent  per  bushel  is  $4.33J. 

Examination  Papers. 

I. 

(1)  If  a grocer’s  pound  weight  is  10  drams  too  light,  find 
his  gain  per  cent,  from  this  source  alone. 

(2)  If  a debt,  after  a deduction  of  5 per  cent.,  becomes 
$228,  what  should  it  have  become  if  a deduction  of  0^  per 
cent,  had  been  made  ? 

(3)  Find  the  value  of  the  goods  imported  when  an  ad 
valorem  duty  of  17i  per  cent,  produces  $037. 

(4)  The  population  of  a city  has  increased  by  5975  persons 
between  1800  and  1870  ; this  increase  is  12|  per  cent,  of  the 
population  of  1870.  What  was  the  population  in  1800? 

(5)  In  1850  the  population  of  a town  was  $7000  ; in  1870 
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it  was  found  to  be  9190.  If  the  increase  per  cent,  during 
the  first  decade  was  the  same  as  during  the  last,  what  w?,s 
this  per  cent.  ? 

II. 

(1)  A,  after  paying  an  income  tax  of  1^  per  cent,  on  all  his 
salary  over  $400,  has  $1739.60  left.  Find  his  salary. 

(2)  A town  has  levied  a tax  of  $7340,  which  sum  includes 
the  amount  voted  for  building  a bridge  and  the  collector’s 
fees  at  3 per  cent.  What  was  expended  on  the  bridge  ? 

(3)  The  average  of  ten  results  was  17 '5;  that  of  the  first 
three  was  16 '25,  and  of  the  next  four  10 ‘5;  the  eighth  ivas  3 
less  than  the  ninth,  and  4 less  than  the  tenth.  What  was 
the  tenth  ? 

(4)  The  gross  receipts  of  a railvay  company  in  a certain 
year  are  apportioned  thus  : 40  per  cent,  to  pay  the  working 
expenses,  54  per  cent,  to  give  the  shareholders  a dividend  at 
the  rate  of  3^  per  cent,  on  their  shares  ; and  the  remainder, 
$42525,  is  reserved.  What  was  the  paid-up  capital  of  the 
company  ? 

(5)  A can  do  5 per  cent,  of  a piece  of  work  in  3 days  of 
10  hours  each  ; B can  do  7|  per  cent,  of  it  in  5 days  of  8 
hours  each.  If  both  men  work  together  and  the  whole  work 
be  worth  $85,  what  does  each  get  ? 

III. 

(1)  A cargo  is  valued  at  $7905.45;  the  premium  of  insu- 
rance is  at  the  rate  of  5|-  per  cent. , policy  duty  at  I per  cent. , 
and  commission  at  -/jj  per  cent.;  what  sum  must  be  insured 
to  cover  the  cargo  and  the  expenses  of  insurance  ? 

(2)  Received  and  delivered,  on  account  of  James  Smith, 
sundry  bales  of  cotton,  as  follows:  Received  Jan.  1,  1877, 
2310  bales;  .Ian.  16,  120  bales;  Feb.  1,  300  bales.  Delivered 
Feb.  22,  1000  bales ; March  1,  600  bales  ; April  3,  400  bales  ; 
April  10,  312  bales.  Required  the  number  of  bales  re- 
maining in  store  May  1,  and  the  cost  of  storage  up  to  that 
date,  at  the  rate  of  5 cents  a bale  per  month. 

(3)  If  the  increase  in  the  number  of  male  and  female 
criminals  is  2|  per  cent.,  while  the  decrease  in  the  number  of 
males  alone  is  7^  per  cent.,  and  the  increase  in  the  number 
of  females  is  10|  per  cent.,  compare  the  antecedent  numbers 
of  male  and  female  prisoners. 

(4)  A person  takes  a railway  return-ticket  for  a month, 
paying  25  per  cent,  more  for  it  tl.an  he  would  have  done  for 
a single  ticket.  At  the  end  of  i month  he  obtains  an  ex- 
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tension  of  time  for  a week  by  paying  5 per  cent,  on  the 
monthly  ticket.  The  whole  sum  paid  is  $10.50  ; find  the 
price  of  the  single  ticket. 

(5)  The  paper  duty  was  l\d.  per  lb. , and  the  weight  of  a 
certain  book  lbs.  The  paper  manufacturer  realized  iO 
1 er  cent,  on  his  sale,  and  the  publisher  20  per  cent,  on  his 
outlay.  What  reduction  might  be  made  in  the  price  of  the 
book  on  the  abolition  of  the  paper  duty,  allowing  to  each 
tradesman  the  same  rate  of  profit  as  before? 

IV. 

(1)  A merchant  bought  37  yds.  2 qrs.  of  cloth  at  $4.87y 
})er  yard,  and  49  yds.  2^  qrs.  of  silk  at  93|  cents  per  yard. 
For  what  sum  must  the  whole  be  sold  to  make  a profit  of 
33}  per  cent.? 

(2)  A commission  merchant  is  to  sell  12000  lbs.  of  cotton 
and  invest  the  proceeds  in  sugar,  retaining  If  per  cent,  on 
the  sale  and  the  same  on  the  purchase.  Cotton  selling  at 
7 cents,  and  sugar  at  5 cents  per  pound,  what  quantity 
sugar  can  the  merchant  buy  ? 

(3)  In  an  examination  of  750  candidates,  '22  on  the  whole 
do  well,  ‘34  barely  pass,  and  the  rest  fail.  How  many  do 
ivell,  barely  pass,  and  fail,  respectively  ? 

(4)  Sold  grain  on  commission  at  5 per  cent. ; invested  net 
proceeds  in  groceries  at  2 per  cent,  commission.  My  whole 
commission  was  $70.  What  was  the  value  of  the  grain  and 
groceries  ? 

(5)  A commission  merchant  receives  125  bbls.  of  flour 
from  A,  150  bbls.  from  B,  225  bbls.  from  (7;  he  finds  on 
itispection  that  A’s  is  10  per  cent,  better  than  i?’s,  and  O’s 

cent,  better  than  A’s  ; he  sells  the  whole  lot  at  $7 
per  barrel,  and  charges  4 per  cent,  commission.  How  much 
does  he  remit  to  each  ? 

V. 

(1)  A broker  charges  me  1}  per  cent,  commission  for 
purchasing  some  uncurrent  bank  bills  at  25  per  cent,  discount; 
of  these  bills  three  of  $10  each  and  one  of  $50  became 
worthless  ; I dispose  of  the  remainder  at  par,  and  thus  make 
$520.  What  was  the  amount  of  bills  purchased  ? 

(2)  A wholesale  merchant  sent  a quantity  of  goods  into 
the  country  to  be  sold  by  auction,  on  a commission  of  4^  per 
cent  What  amount  of  goods  must  be  sold  that  his  agent 
may  buy  produce  with  the  avails  to  the  amount  of  $1910,, 
after  retaining  a commission  of  2 per  cent,  ? 
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(3)  A factor  receives  $30056,  and  is  directed  to  purchase 
cotton  at  $289  per  bale  ; he  is  to  receive  4 per  cent,  com- 
mission. How  many  bales  does  he  buy  ? 

(4)  Sold  goods  to  a certain  amount  on  a commission  of 
5 per  cent.,  and  having  remitted  the  net  proceeds  to  the 
owner,  received  for  prompt  payment  ^ per  cent. , which 
amounted  to  $16. 15.  What  was  the  amount  of  commission  '( 

(5)  A man  obtained  an  insurance  for  life  at  the  age  of  37, 
and  died  when  51  years  old.  The  policy  required  annual 
payments  during  life  at  $2 '8674  per  $100,  and  secured  to  the 
heirs  $1709.69  more  than  the  amount  of  all  the  premiums 
paid.  What  was  the  face  value  of  the  policy  ? 

XXVI.  Profit  and  Loss. 

193.  If  I sell  for  $105  that  for  which  I gave  $100,  I 
gain  $5  on  an  outlay  of  $100. 

If  I sell  for  $95  that  for  which  I gave  $100,  I lose  $5 
on  an  outlay  of  $100. 

The  following  Examples  will  show  the  method  of 
solving  questions  relating  to  Profit  and  Loss,  the  prin- 
ciples laid  down  in  Section  xx  being  followed. 

Ex.  (1).  I sell  for  $6  that  for  which  1 gave  $5.  What 
is  my  gain  per  cent.? 

On  an  outlay  of  $5  my  gain  is  $1 ; 

On  an  outlay  of  $1  my  gain  is  $i  ; 

On  an  outlay  of  $100  my  gain  is  $^®9,  or  $20 ; 

5 

I gain  20  per  cent. 

Ex.  (2).  I bought  some  goods  for  $17.  How  must  2 
sell  them  in  order  to  gain  17]  1 per  cent.? 

That  for  which  I gave  $100  I must  sell  for  $117y7 ; 

That  for  which  I gave  $1  I must  sell  for  $ . 

^ ^ ^100X17> 

That  for  which  I gave  $17  I must  sell  for  $^  7^<2o^  qj,  ®20. 

100X17 

Ex.  (3).  By  selling  goods  for  $7.20  I made  a profit  of 
20  per  cent.  What  did  I give  for  them  ? 

That  which  I sold  for  $120  T bought  for  $100  ; 

i^hat  which  T sold  for  $1  I bought  for  $]  2§  ’> 

That  which  I sold  for  $7.20  I bought  for  tioxioo 

120 
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(4).  If  by  sellin_^  coffee  at  Is.  Id.  per  lb.  I losf* 
v>  per  cent.,  wliat  must  I sell  it  at  to  gain  5 per  cent.  <! 

That  which  I sell  at  95r?.  I bought  for  lOO^b; 

that  which  I sell  at  Id  I bought  for 

that  which  I sell  at  lOd  I bought  for  UU^JL^d  or  20/’ 

Having  thus  found  the  cosf  price,  we  proced  tliu.s  : 

To  gain  5 per  cent., 

tl\at  for  which  I gave  lOOd.  I must  sell  for  105d  ; 

that  for  which  I gave  Id.  I must  sell  for  ; 

that  for  which  I gave  20d  I must  sell  for  ‘IPdlJJL^’d. , or  Is  da 

100 

Or  thus  : 

In  the  first  case, 

that  which  costs  100//.  sells  for  95d. 

In  the  second  case, 

that  which  costs  lOOd.  sells  for  105d.  * 
that  which  sells  for  95d.  must  bring  105d. ; 

“ Id.  must  bring  ^T^^V^d. ; 

“ “ 19d.  must  bring  lAiLlMd., 

or  Is.  9d. , as  before. 


Ex.  (5).  A (quantity  of  tea  is  sold  for  8.3-^  cents  per 
pound;  the  gain  is  10  per  cent.,  and  the  total  gain  is  $45. 
What  is  the  quantity  of  the  tea  ? 


That  which  sells  for  $110  costs  $100  ; 

“ “ $1 


100. 
ITO  ’ 


8.3^  cts. 


( I 


_<|.0-8.3.V  X 100 

no 


.•.  the  cost  price  per  lb.  = } J of  $0  8.3.1  ; 

the  gain  on  1 lb.  = j\-  of  $0.831j  ; 

but  the  gain  per  lb.  x ISTo.  of  Ib.L  sold  = total  gain, 

or  of  $0*83-^-  X No.  of  lbs,  sold  = $48  ; 


No.  of  lbs.  sold  = $ 


48 


$0  83.,- 
= 033^  lbs. 


633j  lbs.  is  the  quantity  sold. 
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194.  When  tea,  spirits,  wine,  and  such  commodities 
are  mixed  it  must  be  observed  that 


quantity  of  ingredients  = quantity  of  mixture, 
cost  of  ingredients  = cost  of  mixture. 

Thus,  if  a mixture  is  made  of  1 gallon  of  ale  at  8 cts. 
a gallon,  3 at  15  cts.,  4 at  20  cts.,  and  12  at  7 cts. 

quantity  of  ingredients  = (1  + 3 + 4+ 12)  galls. , or  20  galls, 
cost  of  ingredients  — (8  + 45  + 80  + 84)  cts.,  or  ^2.1/. 

If  I want  to  know  what  gain  per  cent.  I shall  make 
by  selling  this  mixture  at  26  cts.  a gallon,  I reason  thus: 


20  gall,  at  26  cts.  will  sell  for  $5.20  ; 

.'.  that  for  which  I gave  $2.17,  1 sell  for  $5.20  ; 
.'.  $2.17  gains  ($5.20  — $2.17)  = $3.03  ; 

.•.  $1  gains  $'.;^  ; 

$100  gains’$LM2i%£3^  or  $139.63. 

2 * X 1 


I gain  139 ’63  per  cent. 

195.  In  solving  questions  on  Profit  and  Loss  the 
student  must  be  very  careful  to  notice  whether  the  gam 
is  calculated  on  the  selling  price  or  cost  price.  Thus,  it 
is  sometimes  said  that  a retailer’s  profit  is  25  per  cent., 
meaning  that  he  gave  75  cents  for  an  article  which  he 
se.,-«  yor  $1.  His  profit  in  tliis  case  is  33?j  per  cent.  on. 
Ids  outlay.  Care  must  therefore  be  taken  to  express 
distinctly  what  is  meant.  The  profit  on  a single  trans- 
action or  set  bf  transactions  by  no  means  represents  a 
net  prolit,  as  it  is  not  charged  with  a variety  of  expenses 
which  belong  to  the  business  in  general  rather  than  to 
the  set  of  transactions  in  question. 

Ex.  If  100  aiTicles  of  a given  kind  can  be  made  in  a 
week  out  of  $40  worth  of  raw  materials,  cost  of  labor, 
etc.,  being  $10,  fixed  charges  for  rent,  etc.,  being  $.250  a 
year,  find  (1)  the  cost  price  of  each  article,  (2)  the 
invoice  price  in  order  that  a profit  of  30  per  cent,  on  the 
cos  . T.rice  may  be  realized,  the  following  allowances 
being  necessary,  viz.:  10  per  cent,  comndssion  to  agents 
on  money  received  for  sales,  and  1 2 ner  cent,  for  bad 
debts,  and  (3)  the  amount  of  profit  in  a year. 
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(1)  'Hie  fixed  charges  must  be  referred  to  the  same  unit  of 

time  as  the  rest  of  the  estimate,  viz. : 1 week  = • 

Cost  of  100  articles  = $50  -1-  $!/«-  = $54 '8077 ; 
cost  of  1 article  = $0  548077. 

(2)  The  profit  on  capital  may  be  regarded  as  part  of  the 

cost  of  production.  It  would  be  so,  in  fact,  if  the  money 

were  borrowed  at  30  per  cent,  interest.  30  per  cent,  added 

to  $0-548077  gives  $liil>^llL±«m. 

100 

Again,  the  commission  is  paid  on  the  money  actually 
received  ; to  provide  for  it  we  must  take  the  of 

ijjllJlOX-.'SlSOTT  Qj.  ^1  0X1  .•IOX‘548077 
100  ’ 0X100 


Next : 12  per  cent,  on  bad  debts  means  that  12  do  not  pay 

of  the  selling 


J 00 

ss 


for  88  who  do.  To  provide  for  it  we  take 
price.  The  invoice  price  will  therefore  be 

$lopiiho><i3o><-5-t.807-T,  or  $-899. 


88X9X100 


(3)  To  find  the  profit  we  must  take  of  the  cost  price 
and  multiply  by  100  x 52. 

Annual  profit  = $3oxioox^.yx-5  4 8 07,7  ^ 


Examples,  (cix.) 

(1)  If  I buy  an  article  for  $3.20  and  sell  it  for  $4,  what  is 
my  gain  per  cent.  ? 

(2)  If  I sell  goods  for  $2240  and  gain  12  per  cent.,  what 
was  the  cost  price  ? 

(3)  If  375  yards  of  silk  be  sold  for  $1900,  and  20  per  cent, 
profit  be  made,  what  did  it  cost  per  yard  ? 

(4)  If,  by  soiling  wine  at  17s.  5d  a gallon,  I lose  5 per 
cent.,  at  what  price  must  I sell  it  to  gain  15  per  cent.? 

(5)  If,  by  selling  goods  for  $544,  I lose  10  per  cent. , how 
much  per  cent,  should  I have  lost  or  gained  if  I had  sold 
them  for  $072  ? 

(0)  The  manufacturer  will  supply  a certain  article  at  l|t/. 
If  a tradesman  charges  2d.,  what  profit  per  cent,  will  he 
make  ? 

(7)  A tradesman’s  prices  are  20  per  cent,  above  cost  price. 
If  he  allows  a customer  10  per  cent,  on  his  bill,  what  profit 
does  he  make  ? 

(8)  A tradesman’s  prices  are  25  per  cent,  above  cost  price. 
If  he  allow  a customer  12  per  cent,  on  his  bill,  what  profit 
does  he  make  ? 
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(9)  A man  buys  goods  at  £23  5.!>.  5d.  and  sells  them  at 

£22  2.S.  l|d  How  much  does  he  lose  per  cent.  ? ■ 

(10)  A man  buys  goods  at  £15  Os.  3d.  and  sells  them  again 

at  £11  15s.  9|d.  . How  much  does  he  lose  per  cent.?  • ■ 

(11)  A man  buys  goods  at  the  rate  of  $96  per  cwt. , and  j 

sells  2 tons,  14  cwt.  3 qr.  12  lbs.  for  $6000.  How  much  has  M 

he  goined  or  lost  per  cent,  on  his  outlay  ? M 

(12)  If  8 per  cent,  be  gained  by  selling  a piece  of  ground  | 

for  $4125.60,  what  would  be  gained  per  cent,  by  selling  it  y 


fur  $4202  ? -- 

(13)  If  3 per  cent,  more  be  gained  by  selling  a horse  for  ,> 

$333  than  by  selling  him  for  $324,  what  must  his  original  ‘ ■ 

price  have  been  ? 

(14)  A grocer  mixes  12  lb.  of  tea  at  2s.  6^d.  per  lb.  with  4 

lbs.'  at  3s.  2|d.  At  what  price  must  he  sell  the  mixture  so  as  j 

to  gain  33^-  per  cent,  upon  his  outlay  ? ’} 

(15)  How  many  pounds  of  tobacco  at  $1.05  a pound  must 

a tobacconist  mix  with  4 lb.  at  $1.30,  that  he  may  sell  the  I,' 

mixture  at  $1.56f  per  pound,  and  gain  33|  per  cent,  upon  ^ 

his  outlay  ? 4 


(16)  A spirit  merchant  buys  80  gallons  of  whiskey  at  $3.00 
per  gallon,  and  180  gallons  more  at  $3.00  per  gallon,  and 
mixes  them.  At  what  price  must  he  sell  the  mixture  to  gain 
8J-  per  cent,  upon  his  outlay? 

(17)  I mix  80  gallons  of  gin  at  $3.10  per  gallon  with  96 
gallons  at  $3.4l!t,  and  sell  the  mixture  so  as  to  gain  10  per 
cent.  At  what  price  per  gallon  do  I sell  it  ? 

(18)  A grocer  buys  two  sorts  of  tea  at  55  cents  and  61';! 
cents  per  lb.  respectively.  He  mixes  them  so  as  to  have 
3 lb.  of  the  dearer  for  every  1 lb.  of  the  cheaper  sort,  and 
sells  the  mixture  at  80  cents  per  lb.  What  does  he  gain  per 
cent.  ? 

XXVII.  Stocks  and  Shares. 

196.  The  Government  of  a country,  tlie  authorities 
of  a city,  etc.,  often  find  it  necessary  to  borrow  ir.oney 
to  carry  on  public  works,  etc.  A loan  is  then  contracted 
and  tlie  borrow(‘r  pledges  the  credit  of  the  country,  city, 
etc.,  to  pay  :i  fixed  rat(i  of  interest  on  the  sum  borrowed 
until  the  debt  is  paid  oil. 

The  term  stock  is  applied  to  any  such  government 
loan.  It  also  denotes  the  capital  of  a joint-stock  comoan’) . 
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Banks,  Railway  Companies,  and  others  have  tlieir 
capital  divided  into  shares  of  so  many  dollars  each, 
usually  .‘S'50  or  $100. 

The  price  of  stock  is  always  quoted  at  so  many  dollars 
for  $100  stock.  Thus,  when  we  read  that  the  stock  of 
the  Toronto  Bank  is  at  155  it  means  that  $155  of  money 
will  purchase  $100  stock  in  that  bank. 

The  price  of  stock  is  always  fluctuating,  owing  to  a 
change  in  the  value  of  money,  i.e.,  at  times  money  is 
scarce  and  consequently  in  large  demand,  and  hence 
the  rate  of  interest  will  be  high  ; at  other  times  it  is 
plentiful  and  therefore  cheap.  Thus  if  A has  money  to 
loan  and  can  get  8 per  cent,  for  it,  he  will  not  invest  it 
in  the  Dominion  stock,  which  pays  6 per  cent.,  unless 
the  latter  is  so  cheap  that  he  can  make  8 per  cent,,  i.e., 
unless  he  can  buy  at  75,  Hence  if  7i  wished  to  sell 
Dominion  G per  cent,  stock  he  would  have  to  sell  it  at  a 
(lucotmt. 

Again,  if  money  could  only  be  loaned  at  5 per  cent., 
B would  be  able  to  sell  $100  of  such  stock  for  more 
than  $100  money,  in  this  case  he  would  sell  at  a Premium. 
Among  the  other  causes  which  determine  the  value  of 
stock,  we  may  mention  its  desirability  of  a safe  invest- 
ment, commercial  and  political  changes  at  home  and 
abroad,  etc. 

197.  Stock  is  at  Par  when  it  sells  for  its  nominal 
value,  as  when  $100  stock  sells  for  $100  money. 

It  is  at  a Premium  when  it  sells  for  more  than  its 
nominal  value.  Thus,  when  $100  stock  sells  for  $109 
money  it  is  at  a Premium  of  9 per  cent. 

It  is  at  a Discount  when  it  sells  at  less  than  its 
nominal  value.  Thus,  when  $100  stock  sells  for  $85 
money,  it  is  at  a discoimt  of  15  per  cent. 

The  purchase  and  sale  of  stocks  are  usually  effected 
by  means  of  a stock-broker,  who  is  paid  a cei-tain  per- 
centage on  all  sfnclc  that  passes  through  his  hands. 
Thus,  if  stock  is  at  921  and  the  broker  charges  ^ per 
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cent. , 
stock, 


198  stock  is  often  named  from  the  interest  wlucli  is 
paid  to  the  owners  of  the  stock.  Ihus,  the  oininioii 
Government  stock,  paying  interest  at  the  rate  of  b per 
cent.,  is  spoken  of  as  the  Dominion  6 per  cents.,  or 

Dominion  6’s. 

Consols  are  a part  of  the  National  Debt  of  Great 
Britain,  so  called  from  the  Consolidation  of  the  stock  of 
various  annuities  into  a joint  3 per  cent,  stoc  ■>.. 


The  National  Debt  of  Great  Britain,  which  now 
amounts  to  about  773  millions,  has  been  incurred  l.y 
loans  made  to  the  State  by  individuals.  Interest  is  paid 
upon  the  main  part  of  this  debt  at  the  rate  of  3 per  cent. 
The  names  of  the  persons  who  have  a claim  on  tie 
nation  for  such  interest,  are  registered  in  books  kept  by 
the  Bank  of  England  on  behalf  of  the  Government. 
Such  persons  are  called  Fundholders;  the  debt  itself  is 
often  called  The  Funds;  and  the  interest,  which  is  pay- 
able half-yearly,  is  called  Dividends. 


Suppose  ^ to  be  a Fundholder  in  that  particular  part 
of  the  National  Debt  called  The  Three  Per  Cent  Consols, 
and  suppose  the  amount  of  the  debt,  which  he  is  ack- 
nowledged by  the  Register  to  hold,  be  £5000,  he  is 
then  said  to  hold  £5000  stock.  A cannot  demand  the 
payment  of  5000  sovereigns,  or  any  smaller  sum,  from 
Die  Government,  as  a redemption  of  the  debt,  but  the 
Government  undertakes  to  pay  him  (or  any  one  to  whom 
he  may  assign  his  claim)  75  sovereigns,  ev-ery  half-year, 
that  being  the  amount  of  interest  on  £o000  for  half  a 
year  at  3 per  cent. 


Now  suppose  A to  be  desirous  of  selling  his  claim  to 
B.  The  value  of  the  claim  does  not  vary  much  from 
time  to  time  in  the  case  before  us,  for  England  is  known 
to  be  willing  and  is  acknowledged  to  be  able  to  pay  the 
interest  on  her  debt,  and  the  security  of  the  claim  makes 
the  Fundholder  satisfied  witli  a low  rate  of  interest, 
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punctually  paid  and  easily  obtained.  The  value  of  £100 
Stock  in  Consols  is  at  the  present  time  (July  12,  1877) 
92'^,  that  is,  A can  obtain  £92^  for  each  £100  Stock 
that  he  holds,  and  JJ,  on  the  payment  of  50  x £92§,  or 
£4618  15s.,  can  have  the  £5000  Stock,  now  held  by  A, 
transferred  to  him. 

.4’s  name  is  then  removed  from  the  Register,  and  B’s 
name  is  inserted  in  it,  and  the  process  is  called  a Trans- 
fer. A is  said  to  sell  out  of  the  Funds,  and  B is  said  tc 
invest  in  them. 

199.  United  States  securities  are  of  two  kinds:  ISTotes 
and  Bonds. 

United  States  6’s,  5-20  are  bonds  bearing  interest  at 
6 per  cent.,  and  payable  in  20  years,  but  may  be  paid  in 
5 years  if  the  Government  choose.  When  it  is  necessary 
to  distinguish  different  issues  of  bonds  bearing  the  same 
rate  of  interest,  the  year  at  which  they  become  due 
is  mentioned ; thus  U.  S.  6’s,  5-20  of  ’84 ; U.  S.  6’s, 
5-20  of  ’85. 

Notes  are  of  two  kinds  : 

First.,  those  payable  on  demand,  without  interest, 
known  as  United  States  Legal-tender  Notes,  or  “Green 
Backs.” 

Second,  Treasury  Notes  payable  at  a specified  time, 
with  interest.  Of  this  kind  are  notes  bearing  interest 
at  77V  cent.,  and  known  as  7-30’s.  These  have  all 
been  redeemed. 

200.  Currency  is  a term  used  in  commercial  lan- 
guage. 

First,  to  denote  the  aggregate  of  Specie,  Bills  of 
Exchange,  Bank  Bills,  Treasury  Notes,  and  other  -sub- 
stitutes for  money  employed  in  buying,  selling,  and 
carrying  on  exchange  of  commodities  between  various 
countries. 

Second,  to  denote  whatever  circulating  medium  is 
used  in  any  country  as  a substitute  for  the  Government 
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standard.  It  sometimes  happens  that  the  paper  cur- 
rency of  a country  becomes  depreciated  in  value.  Thus, 
wlien  we  read  in  Stock  quotations  of  buying  at  94|^  and 
selling  at  95|^,  it  is  meant  that  a broker  would  give  $94| 
gold  for  $100  of  paper  currency,  and  that  he  would  sell 
$100  of  paper  currency  for  $95|^  gold.  Also,  when  we 
read  that  gold  is  105|-,  it  is  meant  that  the  paper 
currency  is  taken  as  the  standard  for  the  time  being,  and 
$105;^  of  such  currency  would  be  given  for  $100  gold. 

201.  In  Canada  the  liability  on  all  Bank  Stocks  is 
limited  to  double  the  amount  of  the  subscribed  capital. 
On  all  other  stocks  the  liability  of  shareholders  is  strictly 
limited  to  the  amount  of  the  subscribed  capital. 

When  all  the  Capital  of  a company  has  been  paid  up, 
it  is  often  changed  from  Shares  to  Stock,  because  in  the 
case  of  Stock,  transactions  can  be  carried  on  with 
reference  to  any  poHions  of  it,  whereas  in  the  case  of 
Shares,  fractional  parts  of  those  Shares  cannot  be 
transferred. 

Three  points  must  now  be  clearly  marked  : 

(1)  We  shall  know  the  amount  of  money  received  by 
A for  any  given  amount  of  stock,  if  we  know  the  price 
of  the  stock  at  the  time  of  sale. 

(2)  We  shall  know  how  much  stock  can  be  bought  by 
B for  any  given  amount  of  money,  if  we  know  the  price 
of  the  stock  at  the  time  of  sale. 

(3)  We  shall  know  the  amount  of  income  received  by 
A (and  subsequently  by  B)  on  any  given  amount  of 
stock,  if  we  know  the  ]-ate  of  interest  payable  on  the 
stock  ; the  income  depending  in  no  way  on  the  price  of 
the  stock. 

These  three  cases  we  now  proceed  to  illustrate  : 

Ex.  (1).  What  is  the  value  of  .$2500  stock  in  the 
Dominion  5’s  at  98|  ? 
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The  vivhie  of  $100  stock  is  $08.25  ; 

$1  stock  is  $'^^-;7’; 

$2500  stock  is  $-><><>  ^ ; 

100 

i.25„ 


E.x.  (2).  Plow  much  stock  can  be  purchased  at  92^ 
for  $7  40  ? 

P’or  $92. 50  I can  purchase  $100  stock ; 

*for$l  “ 

for  $740  “ $■  or  $800  stock. 

0 li  ■ 0 

Ex.  (3).  What  annual  income  is  derived  from  invest- 
ing $3920  in  the  6 per  cents,  at  98  ? 

Here,  the  owner  of  $100  stock  has  an  income  of  $6,  and 
to  purchase  this  stock  lie  must  pay  $98  ; 

.'.  $98  gives  an  income  of  $6  ; 

$1 

.-.  $3920 


i c 
(C 


IJL  • 

’as  ’ 

53  9 20  X or  $240. 


98 


Ex.  (4).  What  sum  must  he  invested  in  the  Dominion 
6^s  at  95  so  that  I may  have  an  annual  income  of 
11200  ? 

Since  $0  is  got  from  investing  $95, 

• • 'IPJ-  'P  O'  j 

.-.$1200  “ $112^  or  $19000. 

f) 

Phx.  (5).  What  annual  income  is  derived  from  $3550 
stock  in  the  U.S.  5’s,  10*-40  ? 

Income  on  $100  stock  is 


a 

u 


$1  “ 
$3550  “ 


y 

T'Uo  > 

or  1177.50. 

100 


This  is  merely  a case  of  finding  the  Interest,  where 
the  stock  is  the  Principal. 

Ek.  (6).  Bought  stock  in  the  Bank  of  Commerce  at 
120.  The  last  dividend  was  at  8 per  cent.;  what  per 
cent,  did  I make  on  the  investment  ? 

$120  gives  an  income  of  $8  ; 

•••  $1  “ 

.-.$100  $L«^_^«,  or  $6|  ; 

.'.  the  pe:  “'ut.  required  is  0|. 
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Ex.  (7).  When  stock  is  at  84,  how  much  stock  must 
be  sold  to  raise  $462  ? 

Since  $84  is  got  from  selling  $100  stock  ; 

.-.$1  “ 5 


$462 


(i£4(?2  X 100  stock  ; 
84 

or  $550  stock. 


Ex.  (8).  AVhat  is  the  price  of  Ontario  Bank  stocl 
when  $6000  stock  produces  $5880  ? 

Since  $6000  stock  is  worth  $5880, 


.-.  $100 


fc5_8A.Q  - 
P(5  000  > 

eioo  X 


6000 

the  stock  was  selling  at  98. 


5 8 80,  or  $98  ; 


Ex.  (9).  By  investing  in  the  Dominion  6’s  I make  64 
per  cent.  What  was  the  selling  price  of  this  stock  1 
Since  $6. 50  is  got  from  investing  $100, 

. < t <I6100_  . 

. ■ 'fpT  V6t;o  5 

$6  “ $‘L>U^,  or  $92/^  ; 

6 • 50 

.•.  the  selling  price  was  92j-‘^. 


Ex.  (10).  Which  is  the  more  advantageous  stock  to 
invest  in,  6 per  cents,  at  95,  or  5 per  cents,  at  87  4,  and 
how  much  per  cent,  is  it  better 

Income  for  $95  in  the  6 per  cents,  is  $6  ; 

.•.  Income  for  $1  in  the  6 p^r  cents,  is  $^'k. 

Income  for  $1  in  the  5 per  cents,  is  $^y^,  or  $xW- 

We  have  now  to  compare  the  fractions  and 

lied  need  to  a common  denominator  these  become  -5^5^? 

TOO  . 

3515  ’ 

Income  for  $1  in  the  6 per  cents,  is  ~ uVA) 

.$1  better  than  in  the  5 per  cents. 

Income  for  $100  in  the  6 per  cents,  is  100  x (A"t5“ 
AA)  better  than  in  the  5 per  cents. ; 

Now  100  X - AA)  = required. 


hlx.  (11).  A person  transfers  £5000  stock  from  a 3 
pc.i'  cent,  stock  at  72,  and  invests  the  proceeds  in  a 4 per 
cent,  stock  at  90.  Eind  the  difference  in  his  inoome 
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First,  he  sells  £5000  stock  at  72,  and  gets  £(72  x 50)  or 
£0000. 

Then  he  invests  £3000  in  the  4 per  cent,  stock  at  00,  ami 

boys  £,g<>ooxioo  stock,  or  £4000  stock, 
to 

New  his  first  income  on  the  £5000  stock  was 

100 

or  £150. 

'■'‘lid  his  second  income  on  the  £4000  stock  is 

100 

or  £100 ; 

.'.  he  increases  his  income  by  £10. 

Ex.  (12).  A person  invests  £1075  10s.  in  Consols 
(vhen  they  are  at  89  i,  and  sells  out  when  they  are  at 
93|.  What  is  his  gain,  brokerage  at  -^r  per  cent,  on  eacb 
transaction  ? 

Here  an  annuity  which  costs  £(89^  + ^)  is  sold  for 
£(93§-^). 

.’.  on  £89f  the  gain  is  £3f  ; 

.•.  on  £1  the  gain  is  £^^,  or  £y\^y ; 

.•.  on  £1075  lOs.  the  gain  is  £1075*5  x or  £43  10s. 

Ex.  (13).  A person  invested  in  Bank  stock  at  89| 
and  sold  out  at  103|^,  and  cleared  $397.50.  How  much 
did  he  invest,  brokerage  being  p^"  cent,  on  each 
transaction  ? 

Here  what  cost  $90  is  s#tl  for  $1031  ; 

.*.  he  gained  $13. 25  by  investing  $90  ; 

.*.  he  gained  $1  by  investing  $y|:^  ; 

.*.  he  gained  $397.50  by  investing  $^£?  -50x90^  ^2700, 

X 3 * 2 3 

Ex.  (14),  A person  having  to  pay  $3606^%  two  years 
hence,  invested  a certain  sum  in  the  Toronto  6 per  cent, 
city  bonds,  to  accumulate  interest  until  the  debt  be  paid, 
and  also  an  equal  sum  next  year ; supposing  the  invest- 
ments to  be  made  when  the  stock  was  at  99,  and  the 
first  year’s  interest  also  invested  in  stock,  and  the  price 
to  remain  the  same,  what  must  be  the  sum  ^invested  on 
each  occasion  that  there  may  be  just  sufficient  to  pay 
the  debt  at  the  proper  time  ? 
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Every  $99  invested  will  give  $6  interest ; 
every  $1  invested  will  give  interest ; 

$ sum  invested  will  give  $ sum  x interest. 

Now  $ sum  X invested  will  give  $ sum  x x 
interest. 

Hence  at  the  end  of  the  second  year  there  were  on  hand 
the  two  sums  invested. 

Two  years’  interest  on  the  first  investment  = 2 x sum  x .f'.-. 
One  year’s  interest  on  the  second  investment  = sum  x Jl,  ; 
And  the  interest  on  the  first  year’s  interest  = sum  x t!.',, 

V 

^ It !)  * * , 

Or  2 sums  + 3 X sum  x + sum  x -g%  x to  meet 


Find  the  value  of 

(1)  $7045  stock  in  the  6 per  cents,  at  95. 

(2)  $9800  stock  in  the  5 per  cents,  at  80. 

(3)  $7050  stock  in  the  7 per  ceiats.  at  II85. 

(4)  .£3850  stock  in  the  3 per  cents,  at  92. 

(5)  .£'572  10s.  stock  in  the  3 per  cents,  at  91i. 

How  much  slock  Avill  ^ 

(0)  $8400  buy  in  the  4 per  cents,  at  75  ? 

(7)  $3757.50  buy  in  the  8 per  cents,  at  125],  ? 

(8)  $994.50  buy  in  the  7 per  cents,  at  117  ? 

(9)  £2199  buy  in  the  3 per  cents,  at  91^  ? 

(10)  £5527  10s.  buy  in  the  3 per  cents,  at  92^  ? 

What  income  is  got  from  investing 

(11)  $934.25  in  the  0 per  cents,  at  101  ? 

(12)  $4147  in  4 per  cent,  stock  at  72^  ? 

(13)  $0720  in  5|  per  cent,  stock  at  90? 

(1  1)  $3725  in  3 per  cent.  stf>ck  at  74.\  ? 

(15)  £8475  lO.s.  in  3 per  cent,  stock  at  92^? 


2 14  2 0 
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AVliat  amount  of  stock  must  be  sold 

(IG)  In  the  8 per  cents,  at  125  to  produce  $750? 

(17)  In  the  Dominion  5’s  at  92^  to  produce  $629? 

(18)  In  the  G per  cents,  at  101  to  produce  $959. 5^ 

(19)  In  the  7-2'  per  cents,  at  128  to  produce  $409^"  ; 

'What  per  cent,  is  made  by  investing  in  the 

(20)  8 per  cents,  at  120  ? 

(21)  6 per  cents,  at  95  ? 

(22)  6 per  cents,  at  104  ? 

(23)  31^  per  cents,  at  75  ? 

When  Greenbacks  are  at 

(24)  90,  what  is  the  price  of  gold  ? 

(25)  92|^,  what  is  the  price  of  gold  ? 

(26)  84,  what  is  the  price  of  gold  ? 

When  gold  is  at  a premium  of 

(27)  10  per  cent.,  what  are  “ Greenbacks  ” quoted  at  ' 

(28)  25  per  cent.,  what  are  “ Greenbacks”  quoted  ao  i 

(29)  14  per  cent.,  what  is  $5700  of  American  currency 
worth  ? 

AVI) at  sum  must  bo  invested  in  the 

(30)  8 per  cents,  at  120  so  as  to  produce  an  income  of 
$640  ? 

(31)  5 per  cents,  at  90  so  as  to  produce  an  income  of 

$3750  ? ^ 

(32)  4g  per  cents,  at  67  so  as  to  produce  an  income 
$2790  ? 

AVhat  is  the  selling  price  of  stock  when 

(33)  $550  stock  in  the  6 per  cents,  produce  $558. 25  ? 

(34)  $7840  stock  in  the  4 per  cents,  produce  $6664? 

(35)  £840  stock  in  the  3 p^r  cents,  produce  £773  17s. 

(36)  What  must  I pay  for  U.  S.  10-40’s  (Interest  at  5 %) 
that  my  investment  may  yield  6 per  cent.? 

(37)  Which  is  the  better  investment,  the  buying  of  9 per 
cent,  stocks  at  25  per  cent,  advance,  or  6 per  cent,  stocks  at 
25  per  cent,  discount,  and  how  much  per  cent,  better  ? 

(38)  The  difference  between  the  incomes  derived  from 
investing  a certain  sum  in  6 per  cent,  stock  at  126,  and  in  9 
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per  cent,  stock  at  210,  is  £22  10s,  What  is  the  amount 

‘“(S^^Vsell  out  of  the  3 per  cents,  at  90, 
proceeds  m Railway  5 per  cent,  stock  at  par.  Fm  y 
much  pfc'j  cent,  my  income  is  increased. 

(40)  li  a 3i  per  cent,  stock  be  at  91, 

invest  in  it  so  as  to  have  a yearly  income  of  £932,  attei 
paying  Vd.  in  the  pound  income-tax  ? 

(41)  By  selling  out  £4500  in  the  India  5 per  cent,  stock  at 

112^,  and  investing  the  proceeds  in  ^ 5^^ 

stock,  a person  finds  his  income  increased  by  £10»  Ihs. 
What  is  the  price  of  the  latter  stock  ? 

(42)  Find  the  alteration  in  income  occasioned  by  shifting 
£3200  stock  from  the  3 per  cents,  at  86|  to  4 per  cent,  stock 
at  114|,  the  brokerage  being  per  cent. 

(43)  A owns  a farm  which  rents  for  $411.45  per  annum. 

If  he  sells  the  farm  for  $8229,  and  invest  the  proceeds  in 
U S 6’s,  5-20’s  of  ’84,  at  105,  paying  ^ per  ceiit.  brokerage, 
will  his  yearly  income  bo  increased  or  diminished,  and  how 

^^'(44^  Through  a broker  1 invested  a certain  sum  of  money 
in  U.S.  6’s,  5-20  at  107^,  and  twice  as  much  m U.b.  5 s, 
xU-40  at  98L  brokerage  in  each  case  f per  cent.  My  income 
from  both  investments  was  $1674.  How  much  did  I invest 

in  each  kind  of  stock  ? AtrAoo  • 

(45)  A purchased  goods  for  which  he  was  to  pay  $7000  in 
currency,  or  $5500  in  gold.  ^Yill  he  gain  or  lose  by  accept^ 
ing  the  latter  proposal,  gold  being  at  12o,  and  how  much  ? 

°(46)  I invest  in  the  3 per  centa*  at  92.  They  fall  to  85, 
-aid  I sell  out  and  obtain  a safe  investment  paymg  5 per 
cent.,  but  not  subject  to  fluctuation  of  value.  How  long 
must  I hold  it  before  I shall  make  a profit  by  the  change,  in 
case  3 per  cents,  rose  to  their  former  value  ? 

(47)  I own  $4000  Montreal  Bank  stock  paying  an  annual 
dividend  of  14  per  cent.  I sell  at  180  and  invest  in  Toronto 
Gas  Company  stock  at  125,  and*receive  an  annual  dividend  of 
9 per  cent.  What  change  is  made  in  my  income,  brokerage 
being  f % and  | % on  the  respective  transactions  ? 

(48)  A person  bought  stock  at  95|,  and  after  receiving  the 
half-yearly  dividend  at  the  rate  of  7 per  cent,  per  annum 
sold  out  at  92§  and  made  a profit  of  $37.50.  How  muck 

stock  did  he  buy  ? . 

(49)  Whether  is  it  better  to  invest  in  the  6 per  cents,  at 
98^,  or  in  the  5 per  cents,  at  85,  brokerage  being  ^ per  cent.? 
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(50)  What  sum  must  a man  iiivoat  in  the  Dominion  O’s  at 
101  in  order  to  have  a clear  income  of  $1775.50,  after  ])aying 
an  income  tax  of  1|-  cents  on  the  dollar  on  all  over  $400  'h 

(51)  A gentleman  has  been  receiving  12  per  cent,  on  his 
capital  in  Canada.  He  goes  to  England  to  reside,  and  in 
vests  it  in  the  3 per  cents,  at  94§,  and  his  income  in  England 
is  £2400.  What  was  his  income  in  Canada,  £ being  equal 
to  $4.8Cf  ? 

(52)  By  selling  out  £4500  in  the  India  five  per  cent, 
stock  at  112|,  and  investing  the  proceeds  in  Egyptian  seven 
per  cent,  stock,  A finds  his  income  increased  hy  £108  15.s. 
What  was  the  price  of  the  latter  stock,  brokerage  on  each 
transaction  being  ^ per  cent.  ? 

(53)  The  C per  cents,  are  at  01-|  and  the  7 per  cents,  at 
102.  A person  has  a sum  of  money  to  invest  which  will  give 
him  $3500  more  of  the  former  stock  than  of  the  latter.  Find 
the  difference  of  income  he  could  obtain  by  investing  in  the 
two  stocks. 

(54)  One  company  guarantees  to  pay  5 per  cent,  on  shares 
of  $100  each  ; another  guarantees  at  the  rate  of  4;}  per  cent, 
on  shares  of  $30  each  ; the  price  of  the  former  is  $124-|,  and 
of  the  latter  $34  each.  Compare  the  rates  of  interest  which 
the  shares  return  to  the  purchasers. 

(55)  The  present  income  of  a railway  company  would 
justify  a dividend  of  3-|  per  cent,  if  there  were  no  preference 
shares  ; but  as  $1200000  of  the  stock  consists  of  such  shares, 
which  are  guaranteed  5 per  cent,  per  annum,  the  ordinary 
shareholders  receive  only  3 per  cent.  What  is  the  whole 
amount  of  stock  ? 

(56)  Received  from  my  correspondent  in  New  York  $61d0 
J.S.  currency,  with  instructions  to  deduct  my  commission 
at  2^  per  cent.,  and  invest  the  remainder  in  Canadian 
tweeds  worth  $1.03|  per  yard.  How  many  yards  should  I 
send  him,  gold  being  quoted  at  115  ? 

Examination  Papers. 

I. 

(1)  In  a sale  of  goods  for  $728  there  is  a loss  of  9 per  cent. ; 
for  what  must  3 times  the  quantity  be  sold  in  order  to  gain 
7 per  cent.  ? 

(2)  If  20  per  cent,  be  gained  by  selling  an  article  for  $2. 10, 
what  is  the  gain  or  loss  per  cent,  when  it  is  sold  for  $1.60  ? 
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(3)  A grocer  had  150  lbs.  of  tea,  of  which  he  sold  50  lbs. 
ai  11.80  per  pound,  and  found  he  was  gaining  only  7^  per 
cent.,  but  he  wished  to  gain  10  per  cent,  on  the  whole.  At 
v/^  at  rate  must  the  remaining  100  lbs.  be  sold  that  he  may 
attain  his  wishes  ? 

'4)  A tradesman  adds  35  per  cent,  to  the  cost  price  of  his 
pi,  .'is,  and  gives  his  customers  a reduction  of  10  per  cent,  on 
their  bills.  What  profit  does  he  make  ? 

,5)  A bill  of  $2520  due  a year  hence  can  be  taken  up  now 
at  5 per  cent,  discount.  Supposing  a tradesman  can  employ 
his  capital  so  as  to  obtain  interest  at  the  end  of  every  quarter 
at  the  rate  of  4|  per  cent,  per  annum,  had  he  better  so 
employ  it  or  take  up  the  bill?  and  \vhat  will  be  the  difference 
tc  him  ? 

II. 

(1)  A tradesman  marks  his  goods  with  two  prices,  one  for 
ready  money  and  the  other  for  one  year’s  credit,  allowing 
discount  at  5 per  cent.  If  the  credit  price  be  marked  $2.45, 
wnat  ought  the  cash  price  to  be  ? 

(2)  If  goods  be  sold  on  condition  to  allow  10  per  cent, 
discount,  if  payment  be  made  the  end  of  six  months 
what  discount  ought  to  be  allowed  if  payment  be  actually 
made  (1)  tliree  months  before^  and  (2)  three  months  after  the 
stated  time,  if  money  bear  interest  at  5 per  cent,  per  annum  ? 

(3)  A person  purchases  goods  at  $1.20  per  pound  Troy 
weight  and  sells  them  again  by  Avoirdupois  weight.  At 
what  rate  per  ounce  must  he  sell  so  as  exactly  to  reimburse 
his  outlay  ? 

(4)  What  is  meant  when  it  is  said  that  Consols  are  at  ? 
What  are  they  at  when  £9000  is  paid  for  £10000  Consols  ? 

(5)  A person  sells  $1200  stock  in  the  3 per  cents,  at  86,  in 
order  to  invest  in  Bank  stock  paying  8 per  cent.  What  price 
must  he  pay  for  it  to  be  neither  a gainer  nor  loser  ? 

III. 

(1)  I send  $3060  to  my  agent  in  Montreal  to  invest  in  tea 
at  75c.  per  lb.  He  deducts  his  commission  of  2 per  cent, 
and  purchases  the  tea.  How  many  pounds  do  I receive,  and 
at  what  must  I sell  per  lb.  so  as  to  make  a profit  of  40  per 
cent,  after  paying  freightage  $30  and  insurance  at  the  rate  of 
J per  cent.  ? 

(2)  Bought  land  at  $50  an  acre  ; how  much  must  I ask 
ijnx  -',cre  that  I may  take  off  25  per  cent,  from  my  asking 
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price  and  still  make  20  per  cent,  profit  on  the  purchase 
ii'oney  ? 

(3)  A buys  silks  at  $2.25  per  yard  on  a credit  of  0 months. 
B buys  the  same  quality  of  silks  for  $2.15  per  yard  cash. 
Which  makes  the  best  purchase,  money  being  worth  10  per 
cent.,  and  what  must  the  goods  be  marked  at  to  insure  a 
gain  of  25  per  cent.  ? Or,  if  the  silks  be  sold  at  $3  per  yard, 
what  profit  per  cent,  does  each  make  ? 

(4)  A person  buys  an  article  and  sells  it  so  as  to  gain  5 
per  cent.  If  he  had  bought  it  at  5 per  cent,  less  and  sold 
it  for  5 cents  less  he  would  have  gained  10  per  cent.  Find 
the  cost  price. 

(5)  A person  buys  6 per  cent.  City  of  Toronto  bonds,  the 
interest  on  which  is  paid  yearly,  and  which  are  to  be  paid  off 
at  par  3 years  after  the  time  of  purchase.  If  money  be  worth 
5 per  cent.,  what  price  should  he  give  for  the  bonds  ? 

lY. 

(1)  Bought  cloth  at  $3  in  gold  and  sold  at  $4  in  currency. 
Did  I gain  or  lose  by  the  transaction,  and  how  much  per 
cent,  in  currency,  gold  being  at  118  ? 

(2)  A merchant  sold  24  cheese  at  $30  each.  On  one-half 
he  gained  30  per  cent.,  and  on  the  remainder  he  lost  30  per 
cent.  Did  he  gain  or  lose  on  the  whole,  and  how  much  ? 

(3)  A man  wishing  to  seif  his  farm  asked  36  per  cent,  more 
than  it  cost  him,  but  he  finally  sold  it  for  20  per  cent,  less 
than  his  asking  price.  He  gained  $528  by  the  transaction. 
How  much  did  the  farm  cost,  what  was  his  asking  price, 
and  for  how  much  did  he  sell  it  ? 

(4)  A person  having  to  pay  $1085  at  the  end  of  2 years, 
invested  a certain  sum  in  3 per  cent,  stock,  allowing  the 
dividends  to  accumulate  until  the  payment  of  the  debt,  and 
also  an  equal  sum  next  year,  and  also  the  previous  year’s 
interest.  If  the  investment  is  made  and  the  debt  paid  when 
stock  was  at  73,  what  must  be  the  sum  invested  on  each 
occasion  that  there  may  be  just  sufficient  to  pay  the  debt  at 
the  proper  time  ? 

(5)  A merchant’s  stock-in-trade  is  valued  on  Jan.  1,  1875, 
at  $40000;  he  has  $1750  in  cash  and  owes  $9350;  during  the 
year  his  personal  expenses,  $1500,  are  paid  out  of  the 
proceeds  of  the  business,  and  on  Jan.  1,  1876,  his  stock  is 
valued  at  $39750,  he  has  $2850  in  cash  and  owes  $7550. 
What  is  the  whole  profit  of  the  year’s  transactions  aiter 
deducting  5 per  cent,  interest  on  the  capital  with  which  he 
bes:an  the  year  ? 
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his  income  ? 

XXVIII.  Division  into  Proportional  Parts. 

909  Suppose  3 persons,  A,  B,  and  G,  to  be  in  part- 
nership* and  an  arrangement  made  that 
the  Imsiness  in  which  they  are  engapd  are  to 
into  6 equal  parts,  of  which  A is  to  take  3 parts 
parts,  ami  O 1 part.  The  shares  of  A i>,  and  (7 
Uien  said  to  be  in  the  proportion  of  3,  2,  and  1. 

Ex.  (1).  Divide  $1275  among  3 persons,  whose  shares 
are  to  be  in  the  proportion  of  3,  5,  and  7.  , . , „ 

This  may  be  regarded  as  a case  in  which  one  holds  3 
shares,  one^5,  and  one  7,  and  they  hold  lo  shares  in  all. 

Hence,  if  we  divide  .$1275  by  15,  and  we  get  the  amount 
of  one  share,  that  is,  amount  of  one  share  = ^-HT  " 

'ihen  one  of  the  persons  recer/es  3 x $85,  or  $255  ; 

the  second  rece:”'’".  5 x $8.o,  or  $425  , 
the  third  receives  7 x $85,  or  $5Do. 
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Ex.  (2).  Divide  $837  among  throe  partners,  whose 
snares  are  to  be  in  proportion  of  -J,  and 

The  common  denominator  of  and  ^ is  30; 

'.  the  shares  are  to  be  in  the  proportion  of  and  A ; 

that  is  the  proportion  of  15,  10,  and  6. 

Now  15  + 10  + G = 31 ; 


.-.  amount  of  one  share  out  of  31  shares  = $^//  = $27. 
Then  one  of  the  partners  receives  15  x $27,  or  $405  ; 

the  second  receives  10  x $27,  or  $270  ; 
the  third  receives  6 x $27,  or  $1G2. 


Ex.  (3).  A.  rate  of  $4212  is  to  be  paid  by  three  town- 
ships, and  the  property  on  which  it  is  levied  is  $24700 
in  the  first,  $37250  in  the  second,  and  $43350  in  the 
third.  What  sum  is  paid  by  each  ? 

Amount  of  property  on  which  the  rate  is  levied  is  $105300. 
Then  $105300  has  to  pay  a rate  of  $4212  ; 


$24700 

$37250 

$43350 


li 


(( 


( ( 


(( 


6-4  2 . 

n 0530(1  ’ 
^24700X421 2 
105300  ’ 

^37250X4212 
105300  ’ 

643350X4212 


or  $988  ; 
or  $1490  ; 

, or  $1734. 

105300 

Ex.  (4).  Divide  $1000  among  A,  B,  and  (7,  so  that  A 
may  have  half  as  much  again  as  B,  and  B a third  as 
much  again  as  G. 

Representing  (7’s  part  by  1, 

jB’s  part  will  be  1^, 

and  d’s  part  will  be  1-^-  + | of  1-^-  = 2 ; 

therefore,  the  parts  are  to  be  as  the  numbers  2,  1^-,  1 , 
all  the  shares  = 2 + 1 1 + 1 = 4^-  times  O’s  share. 

4-^-  times  (7’s  share  = $1000  ; 

11000  ^ 

= $230-7G9  ; 


and 


(7’s  share 

R’s  share 
A’s  share 


4-^ 


^ of  (7’s  = $307-G92. 

2 times  (7’s  = $4Gl-538. 


Ex.  (5).  Divide  the  number  237  into  three  parts,  such 
that  3 times  the  first  may  be  equal  to  5 times  the  second 
and  to  8 times  the  third. 

Take  the  first  part  as  the  unit;  then  by  the  question 
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the  second  part  will  be  | of  the  first,  and  the  third  will 
be  I of  the  first. 

Sum  of  the  parts  = l+  f + f = f§  times  the  first. 

Hence  times  the  1st  = 237. 

The  1st  = 237  ^ H = 120. 

The  2nd  = f of  1st  = f of  120  = 72. 

The  3rd  = | of  1st  = f of  120  - 45. 

Ex.  (6).  Divide  $3400  among  A,  B,  and  C,  so  that 
A may  have  $800  more  than  | of  B's  share,  and  B $600 
less  than  | of  (7s  share. 

Representing  C’s  share  by  1,  then 

R’s  share  = of  (7s  share  — $000  ; 

^’s  share  = ^ of  R’s  share  + 8800 

= § (I  of  C’s  - $000)  + $800 
= I of  C’s  + $400. 

Sum  of  all  the  shares  = C’s  + ^ (7’s  — $000  C*’s  + $400 

= f C’s  - $200  ; 

I C’s  - $200  = $3400. 

I C’s  = $3400  + $200 
= $3000. 

C’s  = $1000. 

R’s  = I of  $1000  - $000 

= $000. 

^’s  = 4 of  $1000  + $100 
= $1200. 

Examples,  (cxi.) 

(1)  Divide  $60  into  two  parts  proportional  to  11  and  9. 

(2'  Divide  $2500  into  parts  proportional  to  2,  3,  7,  8. 

(3)  Divide  $8470  into  parts  proportional  to  and 

(4)  Gunpowder  is  made  of  saltpetre,  sulphur,  and  charcoal, 
in  parts  proportional  to  75,  10,  and  15  ; how  many  pounds  of 
each  are  contained  in  12  cwt.  of  gunpowder  ? 

(5)  The  sides  of  a triangle  are  as  3,  4,  5,  and  the  sum  of 
the  lengths  of  the  sides  is  480  yards  ; find  the  sides. 

(6)  Divide  $640  among  -4,  B,  and  C,  so  that  A may  have 
three  times  as  much  as  B,  and  C as  much  as  A and  B to- 
gether. 

(7)  Divide  100  apples  among  three  boys,  so  that  the  first 
may  receive  7 as  often  as  the  second  receives  8,  and  the  third 
may  receive  5 as  often  as  the  second  receives  4. 

(8)  A bankrupt  owes  £272  10s.  to  A,  £354  5s.  to  B,  and 
£490  10s.  to  C ; his  assets  are  £418  19s.  4^d  What  will 
each  of  the  creditors  receive  ? 
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(0)  A force  of  police  1921  stroiiof  is  to  be  distributed  among 
4 towns  in  proportion  to  the  number  of  inhabitants  in  each, 
the  population  being  4150,  12450,  24900,  and  29050  respec- 
tively. Determine  the  number  of  men  sent  to  each. 

(10)  Divide  £29  into  an  equal  number  of  half-sovereigns, 
crowns,  half-crowns,  shillings,  sixpences,  and  fourpences. 

(11)  A piece  of  land  of  200  acres  is  to  be  divided  among 
four  person,  in  proportion  to  their  rentals  from  surrounding 
property  ; supposing  these  rents  to  bo  £500,  £350,  £800,  and 
£90,  how  many  acres  must  be  allotted  to  each  ? 

(12)  Divide  £2  5s.  among  A,  B,  and  C',  so  that  for  each 
threepenny  piece  received  by  .4,  B may  receive  a four- 
penny  piece,  and  that  there  are  as  many  shillings  in  the  sum 
received  by  G as  there  are  sixpences  in  the  sum  received  by  B. 

(13)  Divide  $10.40  among  5 men,  7 women,  and  14  boys, 
so  that  each  woman  may  have  of  each  man’s  share,  and 
each  boy  f of  each  woman’s  share. 

(14)  A number  of  men,  women,  and  children  are  in  the 
proportions  2,  3,  5 ; divide  $517.05  among  them,  so  that  the 
shares  of  a man,  a woman,  and  a child  may  be  proportional 
to  3,  2,  1,  there  being  9 women. 

(15)  A man.  left  his  property  to  be  divided  among  his  3 
sons  in  proportion  to  their  ages,  which  are  20,  18,  and  12 
years.  The  share  of  the  youngest  is  $1440.  What  was  the 
value  of  the  property  ? 

(10)  Divide  $5000  among  A,  B,  and  G,  so  that  A may  get 
$300  less  than  | of  C’s  share,  and  G $800  more  than  -|  of  B's 
share.  What  are  the  shares  of  each 

(17)  Divide  $5000  among  A,  B,  G,  and  D,  so  that  A may 
get  § of  B’a  share,  and  $250  ; J5,  $200  more  than  f of  O’s 
share  ; G,  $100  less  than  of  D’s  share.  What  are  the 
shares  of  each  ? 

(18)  The  sum  of  three  fractions  is  ; and  22  times  the 
first,  23  times  the  second,  and  24  times  the  third  give  equal 
products.  Find  the  fraction. 

(19)  Divide  the  simple  interest  on  $1171  for  13  years  at  6 
per  cent,  in  parts  which  shall  have  the  same  relation  as  f, 

9 5 8 

IDj  T5’ 

(20'j  Of  the  boys  in  a school  one-third  are  over  15  years  of 
age,  one-third  between  10  and  15.  A legacy  of  $400  can  be 
exactly  divided  amongst  them  by  giving  $^  to  each  boy  over 
15,  $;\  to  each  between  10  and  15,  and  $jl-  to  each  of  the  rest. 
How  many  boys  are  there  in  the  school  ? 
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PARTNERSHIP. 

203.  When  persons  unite  to  carry  on  any  particular 
branch  of  business  the  connection  so  formed  is  called  a 
Partnership.  The  method  of  working  questions  in 
Partnership  is  the  same  as  that  explained  in  the  preced- 
ing article. 

Ex.  (1).  A,  B,  and  G entered  into  partnership  to 
carry  on  a mercantile  business  for  two  years.  ^ 
in  $9000,  B $6000,  and  G $3000.  _ They  gained  $4500 
What  is  each  one’s  share  of  tiie  gain  ? 

The  whole  capital  invested  is  $18000. 

Then  $18000  gains  $4500  ; 

$1  gains  $i%^o'VV  or  $|-. 

$9000  gains  $i^  = $2250. 

$6000  gains  $i5M  = $1500. 

$8000  gains  $?l!^  = $750. 

Hence  J-’s  share  of  the  gaftn  is  $2250 ; B’s,  $1500 ; and 
P’s,  $750. 

Vx  (T)  A,  B,  and  G entered  into  partnersliip  for 
trading,  ’'a  put  in  $600  for  4 months,  B ftOO  for  5 
months,  and  C $200  for  6 months.  They  gamed  $960. 
W hat  was  each  man’s  share  of  the  gain  ? 

$600  for  4 months  = $2400  for  1 month. 

$400  “ 5 “ = $2000  “ “ 

$200  “ 6 “ = $1200  “ “ 

The  whole  capital  is  equivalent  to  $5600  for  1 month. 

Then  $5600  gains  $980  ; 

.-.  $1  gains  $T|\f,nj  = $i^- 

$2400  gains  $2ioo_xi  = $420. 

$2000  gains  = $350. 

$1200  gains  = $210. 

.'.  .4’s  share  is  $420,  P’s  $350,  and  G s $210. 

Examples,  (cxii.) 

(1)  Two  men  jointly  purdiased  a house  for  $2592,  the 

tirst  contributing  '$864  towards  the  purchase  and  the  second 
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$1728.  They  afterwards  rented  the  house  for  $132.75 
annually.  What  share  of  the  rent  ought  each  to  have  ? 

(2)  A,  B,  and  0 jointly  rented  a pasture  for  3 months, 
agreeing  to  pay  $22.50  for  the  use  of  the  same.  A put  in 
(5  horses,  B put  in  18  cows,  and  G 90  sheep.  Considering 
each  horse  as  equivalent  to  2 cows,  and  each  cow  as  equal  to 
3 sheep,  what  part  of  the  rent  ought  each  to  pay  ? 

(3)  A,  B,  and  G entered  into  partnership  for  speculating 
in  cotton,  their  joint  capital  being  $25780,  of  which  A fur- 
nished f , B contributed  | of  the  remainder,  and  G the  bal- 
ance. Their  clear  profit  was  20  per  cent,  of  the  original 
investment.  How  should  it  be  divided  ? 

(4)  A starts  a business  with  a capital  of  $2400  on  the  19th 
of  March,  and  on  the  17th  of  July  admits  a partner  B with  a 
capital  of  $1800.  The  profits  amount  to  $943  by  the  31st  of 
December.  What  is  each  person’s  share  ? 

(5)  D and  E enter  into  partnetship  ; D puts  in  $40  for  3 
months,  and  ^ $75  for  4 months.  They  gain  $70.  What  is 
each  man’s  share  in  the  gain  ? 

(6)  A,  B,  and  G are  partners  ; A puts  in  $500  for  7 
months,  B $G00  for  8 months,  and  G $900  for  9 months.  The 
profit  is  $410.  What  is  the  share  of  each  ? 

(7)  Three  graziers  hire  a pasture  for  their  common  use, 
for  which  they  pay  $106.  One  puts  in  10  oxen  for  3 months, 
another  12  oxen  for  4 months,  and  the  third  14  oxen  for  2 
months.  How  much  of  the  rent  should  each  pay  ? 

(8)  Two  men  complete  in  a fortnight  a piece  of  work  for 
which  they  are  paid  $29.55.  One  of  them  works  alternately 
9 hours  and  8 hours  a day.  The  other  works  9^  hours  for  5 
days  in  the  week,  and  does  nothing  on  the  remaining  day. 
What  part  of  the  sum  should  each  receive  ? 

(9)  A and  B begin  to  trade  in  partnership.  A puts  in 
$400  at  first,  and  $500  at  the  end  of  2 months.  B puts  in 
$300  at  first,  and  $600  at  the  end  of  three  months.  The 
profit  at  the  end  of  the  year  is  $470.  How  should  this  be 
divided  ? 

(10)  Johnston  and  Wilson  formed  a co-partnership  in 
business  for  2 years.  Johnston  at  first  contributed  $3000  to 
joint  capital,  and  at  the  end  of  12  months  put  in  $1500  more. 
Wilson  at  first  put  in  $3500,  but  at  the  end  of  15  months 
from  the  beginning  withdrew  $1000.  At  the  end  of  the  first 
year  they  admitted  Miller  into  the  firm,  he  contributing 
$2250.  Their  joint  profits  were  $1248.  How  ought  this  to 
bo  apportioned  'I 
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(11)  A and  B rent  a field  for  $88.20.  A puts  in  10  horses 
for  1-|  months,  30  oxen  for  2 months,  and  100  sheep  for  31- 
months  ; By  40  horses  for  2^  months,  60  oxen  for  1|-  months, 
and  115  sheep  for  3 months.  If  the  food  consumed  in  the 
same  time  by  a horse,  an  ox,  and  a sheep  be  as  the  numbers 
3,  2,  1,  what  proportion  of  the  rent  must  each  pay  ? 

(12)  A person  in  his  will  directed  that  his  property 
should  be  given  to  A,  ^ to  B,  J to  C,  and  4 to  D.  Shew  that 
this  disposition  cannot  be  fulfilled.  If  his  j:)roperty  amount 
to  $1886.50,  dispose  of  it  so  that  their  shares  may  have  to 
one  another  the  relation  he  intended. 

(13)  Ay  By  and  C had  each  a cask  of  rum  containing 
respectively  36,  64,  and  78  gallons.  They  blended  their  rum, 
and  then  refilled  their  casks  from  the  mixture.  How  much 
of  the  rums  of  A and  B are  contained  in  C’s  cask? 

(14)  A rents  a house  for  $187.20  ; at  the  end  of  4 months 
he  takes  in  J5  as  a co-tenant,  and  they  admit  C in  like  manner 
for  the  last  2^  months.  What  portion  of  the  rent  must  each 
of  them  pay  ? 

PARTNERSHIP  SETTLEMENTS. 

204.  When  a partnership  is  dissolved,  either  by 
mutual  consent  or  by  limitation  of  contract,  the  adjust- 
ment of  the  proceeds  between  the  members  is  called  a 
Partnership  Settlement.  If  the  Resources  are  found  to 
exceed  the  Liabilities,  the  difference  is  termed  Net 
Capital;  if  the  Liabilities  exceed  the  Resources,  the 
difference  is  Net  Insolvency.  The  investment  of  the 
partners  is  the  Net  Capital  at  commencement.  If  the 
net  capital  at  closing  exceeds  the  net  capital  at  com- 
mencement, the  difference  is  the  Net  Gain;  if  the 
opposite,  Net  Loss.  This  net  gain,  or  net  loss,  is  then 
shared  between  the  partners  in  accordance  with  the 
original  agreement  between  them.  This  division  is  fre- 
quently not  made  in  exact  proportion  to  the  amount 
invested ; sometimes  the  skill  of  one  partner  is  considered 
equal  to  the  capital  of  another;  sometimes  a stated 
salary  is  allowed  each  partner  according  to  his  ability  or 
reputation ; and  sometimes,  where  unequal  amounts  are 
invested,  interest  is  allowed  each  partner  on  his  invest- 
ment ; but  whatever  allowance  is  made  such  allowance 
rmist  be  classed  as  a liability  and  go  to  reduce  the  gain. 
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Ex.  (1).  A and  B are  partners.  The  following  is  a state- 
ment of  their  property  and  debts  : they  have  Cash,  $3240  ; 
Merchandise,  $2575  ; Bills  Receivable,  $800;  J.  Brown  owes 
on  account,  $375.  They  owe  on  Bills  I\.yable,  $1250,  ana 
J.  ^ Jones  on  account,  $370.  A invested  at  commencing 
$2500,  and  drew  out,  during  business,  $560.  B invested 
!fc2500,  and  drew  out,  during  business,  $280.  They  agreed 
to  share  equally  in  gains  and  losses.  What  was  the  net  gain  ? 
and  what  was  the  net  capital  of  each  at  closing  ? 

OWNKR.Sim’. 

Dr,  Cr. 

.§.'iC0  A withdrew.  $2rj00 

280  ^ “ 2500 


S840  Total  investment  §5000 

“ withdrawn  840 
Firm’s  net  investment  4160 


Hence  A’s  present  net  capital  = $2500  - $500  + $635  = 
$2575,  and  B’s  present  net  capital  = $2500  - $280  -f  $635 
= $2855. 

Examples,  (cxiii.) 

(1)  A and  B,  having  conducted  business  1 year  as  partners, 
close  with  the  following  resources  and  liabilities  : They  have 
Ca-sh,  $3456;  Mdse.,  $2120;  Bills  Receivable,  $1874;  E. 
Corby  owes  $630.  They  owe  on  Bills  Payable,  $3250 ; W. 
Smith  on  account,  $346.  A invested  $1500,  and  withdrew 
$175.  B invested  $1500,  and  drew  out  $315.  What  is  the 
net  gain,  and  net  capital  of  each  at  closing  ? 

(2)  A and  B close  business  as  follows  : They  have  Cash, 
$1424;  Mdse.  ,$1562;  Fixtures,  $383;  Mortgages  Receiv- 
able, $3485  ; Bills  Receivable,  $826.  They  owe  on  Bills 
Payable,  $2450  ; on  accounts,  $1240.  A invested  $6000,  and 
a debt  for  $1000  was  assumed  by  the  firm,  and  paid  during 

. business.  He  drew  out  $685  ; and  is  allowed  interest  on 
capital  invested,  $420.  B invested  $4000,  and  drew  out 
$1860,  and  is  allowed  interest  on  capital,  $280.  A is  to 
share  f and  B f of  gains  and  losses.  What  is  the  net  loss? 
What  is  the  net  capital  of  each  ? 

(3)  A and  B close  but  ness,  and  wish  to  know  the  finan- 
cial standing  of  each.  'iliey  have  cash,  $2263,  and  Real 


Resources  and  LiabuiItirs. 


Dr. 

Or. 

$3240 

$12.50 

2575 

370 

860 

, . 

375 

$1620 

7050  Resources  at  Closing. 
1620  Liabilities  “ 


.5430  Present  Worth  of  Firm. 
4160  Credit  excess  of  Ownership. 

1270  Net  Gain. 


635  .4 ’s  share  of  net  gain. 
635  R’s  “ 


ALLIGATION. 


226 

Estate  worth  $5000.  They  owe  on  Mortgages,  $3846  ; on 
Notes  $4462  ; on  Personal  Accounts,  $675.  A invested 
$6000,  and  drew  out  $2860.  B 

$5560,  and  is  allowed  for  extra  servic^  $2o0.  A snares  ^ 
and  .B  f of  the  gains  and  losses.  What  is  the  net  loss  . 
What  is  the  financial  standing  of  each  ? 


XXIX.  Alligation. 

205.  Alligation  is  the  process  by  which  we  find  the 
mean  or  average  price  of  a compound  when  we  mix  or 
unite  two  or  more  articles  of  different  values. 


Ex.  (1).  A merchant  has  brown  sugar  worth  8 cents 
per  pound.  New  Orleans  worth  9 cents,  and  refined  sugai 
worth  14  cents.  How  many  pounds  of  each  kind  must 
he  use  in  order  to  form  a mixture  worth  12  cents  per 


pound  ? 

By  selling  the  mixture  at  12  cents  per  lb.,  we  see  that 
8 cents  (brown)  gains  4 cents  on  1 lb. ; .'.  1 cent  is  gained 


on  j lb. 


1 cent  is 


9 cents  (New  Orleans)  gains  3 cents  on  1 lb. ; 

gained  on  1 lb.  ^ ^ t 

14  cents  (refined)  loses  2 cents  on  1 lb. ; .'.  1 cent  is  lost 


on  5 lb. 


Now  with  every  cent  gain  he  must  combine  a cent  Zoss, 
hence  he  must  have 


1-  lb.  at  8 cts.  h r3  lbs.  at  8 eta. 

L lb.  “ 14  cts.  I _ J 0 lbs.  “ 14  cts. 

1 lb.  “ 9 cts.  I I 4 lbs.  “ 9 cts. 

I lb.  “ 14  cts.  J Vll  lbs.  “14  cts. 

He  must,  therefore,  have  3 lbs.  brown  sugar,  4 lbs.  New 
Orleans,  and  12  lbs.  refined. 

We  may  show  that  these  quantities  will  make  the  mixture 

required,  as  follows  : 

3 lbs.  at  8 cts.  per  lb.  = 24  cts. 

4 lbs.  “ 9 cts.  “ =36  cts. 

12  lbs.  “ 14  cts.  “ = 168  cts 


19  lbs.  = whole  mixture.  228  cts.  = value  of  mixture. 
Hence,  if  19  lbs.  be  worth  228  cents, 

1 lb.  is  worth  = 12  cts. 

Or  we  may  reason  thus  ; Tlie  1 ct.  gained  on  the  I lb.  of 
brown  exactly  balances  the  1 ct.  lost  on  the  ^ lb.  of  the 
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refined.  Hence  he  must  take  lb.  of  the  brown  and  ^ lb.  ol 
the  refined,  or  2 lbs.  of  the  one  and  4 lbs.  of  the  other. 

Similarly,  for  every  2 lbs.  of  New  Orleans,  there  must  be 
3 lbs.  of  refined.  As  4 lbs.  of  refined  were  required  to  bal- 
ance the  brown,  and  3 lbs.  of  the  refined  to  balance  the  New 
Orleans,  there  must  be  7 lbs.  of  the  refined  in  the  compound. 
Therefore  the  respective  quantities  are  2 lbs.  brown,  2 lbs. 
New  Orleans,  and  7 lbs.  refined. 

From  the  above  we  see  that  in  examples  of  this  kind 
a variety  of  answers  may  frequently  be  obtained,  and  all 
of  them  may  be  correct.  To  ascertain  their  correctness 
we  resort  to  the  method  of  proof  given  in  this  example. 


206.  From  the  above  analysis  we  derive  an  easy 
practical  method  of  solving  such  questions. 


Ex.  (2).  How  much  sugar  at  10,  13,  15,  17,  and  18 
cents  per  pound  must  be  taken  to  make  a mixture  wortli 
16  cents  per  lb.? 

We  proceed  as  follows ; 


Differences.  16  Writ©  down  the  prices  in  a 

— vertical  column,  and  place  the 

6 10  1 differences  between  these  prices 

3 13  1 and  the  mean  in  a second  verti- 

1 15  1 cal  column  to  the  left.  Now 

take  1 @ 10,  1 @ 13,  and  1 @ 15, 

1 17  2,  4,  6,  8 (the  lowest  that  can  fee  taken); 

2 18  4,  3,  2,  1 this  would  represent  a loss  of  10 

as  compared  with  the  mean;  and  this  loss  must  be  balanced 
by  taking  the  necessary  multiples  of  the  differences  1 and  2, 
which  represent  yain  as  compared  with  the  mean. 


It  is  seen  that  this  loss  of  10  can  be  made  up  \nfonr  ways ; 
by  2 @ 17,  4 @ 18,  4 @ 17,  3 ® 18,  6 @ 17,  2 @ 18,  8 ® 17, 
and  1 @ 18. 


Other  combinations  may  be  made,  as  e.g.: 


6 

10 

1 

3 

13 

1 

1 

15 

2 

1 

17 

1,  3,  5,  7,  9 

2 

18 

5,  4,  3,  2,  1 

Here  1 @ 10,  1 @ 13,  and  2 @ 15, 
give  loss  of  11,  which  can  be  made  up 
by  multiples  of  the  differences  1 and 
2 (opposite  17  and  18^  in  Jive  ways, 
as  indicated. 
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Also, 


0 

10 

1 

3 

13 

2 

1 

15 

1 

1 

17 

1,  3,  5,  7,  9,  11 

2 

18 

6,  5,  4,  3,  2,  1 

Where  1 @ 10,  2 @ 13,  and  1 @ 
15  give  13  loss,  which  may  he 
made  up  in  six  different  ways. 


6 

3 

1 


Again, 

10 
13 
15 


1 

2 

6 

3 

1 


17 

18 

Also, 


2 

1 

1 


2,  4,  6,  8,  10,  12,  14 
7,  6,  6,  4,  3,  2,  1 


Where  2 ® 10,  1 @ 13,  and 
1 @ 15  give  loss  of  16,  which 
may  be  made  up  in  seven 
ways. 


10 

13 

15 


1 

2 


17 

18 


1 

1 

3 


2, 

5, 


4,  6 
4,  3,  2, 


Where  1 @ 10,  1 @ 13,  and  3 ® 15 
give  loss  of  12,  which  may  be  made 
up  hi  Jive  ways  ; and  thus  an  indefi- 
nate  number  of  combinations  may  be 
8,  10  formed. 


It  should  be  observed  that  if  the  differences  opposite  the 
prices  less  than  the  mean  are  together  greater  than  the  sum 
of  the  other  differences  (as  in  the  example), we  assign  numbers 
(the  lowest  possible)  to  the  prices  less  than  the  mean  first, 
and  vice  versa ; e.  g.  of  the  latter  case  : — 

How  much  coffee  at  25,  24,  23,  22,  21,  10, 18,  and  17  cents 
per  pound  must  be  taken  to  make  a mixture  worth  20  cents 
per  pound  ? 

Diff’s.  20  Here  the  sum  of  the  dif- 

ferences in  excess  of  the 

2,  1,  1,  2 mean  is  greater  than  that  of 

3,  5,  4,  2,  &c.  the  differences  below  the 
3,  2,  4,  3 mean  ; we  therefore  assign 

Jirst  numbers  to  the  prices 
which  are  greater  than  the 
mean,  viz.,  1 ® 21,  1 ® 22, 
1 @ 23,  1 @ 24,  and  1 @ 
25  ; this  gives  a gain  of  15, 
which  may  be  balanced  as 
above  by  1 ® 10,  1 ® 18,  and  4 ® 17  ; or  by  2 @ 10,  2 @ 18, 
and  3 ® 17,  &c. , &c. 

Ex,  (.3).  A grocer  has  12  lbs.  of  brown  sugar,  wortli 
10  cents  per  pound,  which  he  wishes  to  mix  with  clarified 


s. 

20 

3 

17 

4, 

2 

18 

1, 

1 

10 

1, 

1 

21 

1 

2 

22 

1 

3 

23 

1 

4 

24 

1 

6 

25 

1 
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sug.iT  worth  16  cents  per  pound,  so  that  the  mixture 
may  be  worth  l-t  cents  per  pound.  How  many  pounds 
of  clarihed  sugar  must  he  take  ? 

Proceeding  as  in  the  previous  examples,  without  refer- 
ence to  the  qioantity  of  the  brown  sugar,  we  find  that 
there  must  be  1 lb,  brown  sugar  to  2 lbs.  clarified  sugar. 
But  as  12  lbs.  of  brown  sugar  are  required,  we  must 
multiply  each  of  these  quantities  by  12  in  order  that  the 
.uain  and  loss  may  be  equal.  We  shall  therefore  have 
12  X 2 = 24  lbs.  of  clarified  sugar. 

Ex.  (4).  A grocer  wishes  to  mix  20  lbs.  of  sugar 
worth  9 cents  per  pound,  and  10  lbs.  worth  12  cents 
])er  pound,  with  clarified  sugar  worth  15  cents,  so  that 
the  compound  may  sell  for  13  cents.  How  much  of  the 
clarified  must  he  take  ? 

20  lbs.  at  9 cents  = $1.80 

10  lbs.  at  12  cents  = $1.20 

.30  $3.00 

Then,  if  30  lbs.  is  worth  $3, 

1 lb.  “ $3^  = 10  cents. 

The  value  of  1 lb.  of  the  mixture  is,  therefore,  worth 
10  cents.  The  question  may  then  be  read  as  follows : 

How  many  pounds  of  clarified  sugar,  worth  15  cents 
per  pound,  must  be  mixed  with  30  lbs.  of  another  kind  of 
sugar,  worth  10  cents  per  pound,  so  that  the  mixture  may 
be  sold  for  1 3 cents  j)er  pound  ? 

The  question  in  this  form  has  already  been  fully  ex 
plained. 

Ex.  (5).  A merchant  has  West  India  sugar  worth  8 
cents  per  pound,  and  New  Orleans  sugar  worth  13  cents. 
He  wishes  to  combine  these  so  as  to  make  a barrel  con- 
taining 175  lbs.,  which  he  may  sell  at  11  cents  per  pound. 
How  many  pounds  of  each  kind  must  he  take  ? 

Solving  the  question  without  reference  to  the  175  lbs., 
we  find  that  2 lbs.  of  West  India  sugar  and  3 lbs.  of 
New  Orleans  sugar  will  form  a mixture  worth  11  cents 
per  pound.  Adding  these  quantities  we  find  that  they 
form  a mixture  of  5 lbs.  But  the  required  mixture  is 
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to  contain  175  lbs.,  or  35  times  5.  We  shall  therefore 
have 

35  X 2 lbs.  = 70  lbs.  West  India  sugar. 

35  X 3 lbs.  = 105  lbs.  New  Orleans  sugar. 

Examples,  (cxiv.) 

(1)  What  quantities  of  coffee,  worth  23  and  35  cents 
respectively  per  pound,  must  be  mixed  together  so  that  the 
compound  may  be  sold  for  30  cents  a pound  ? 

(2)  What  quantity  of  oats  at  35  cents  per  bushel,  rye  at  60 
cents  per  bushel,  and  barley  at  80  cents,  must  be  taken  to 
form  a mixture  worth  55  cents  per  bushel  ? 

(3)  How  much  tea,  worth  respectively  55  cents  and  75 
cents  per  pound,  must  be  mixed  with  30  lbs.  worth  90  cents 
per  pound,  in  order  that  the  compound  may  be  sold  for  70 
cents  per  pound  ? 

(4)  How  much  water  will  it  require  to  dilute  60  gallons  of 
alcohol,  worth  ^1.50  per  gallon,  so  that  the  mixture  may  be 
worth  only  $1. 20  per  gallon  ? 

(5)  How  many  gallons  of  kerosene  oil,  worth  60  cents  per 
gallon,  must  be  mixed  with  12  gallons  of  coal  oil,  worth  36 
cents,  and  8 gallons  of  Aurora  oil,  worth  56  cents,  so  that 
the  compound  may  be  sold  for  50  cents  per  gallon  ? 

(6)  A farmer  has  16  bushels  of  corn,  worth  48  cents  per 
bushel,  and  12  bushels  of  oats  at  34  cents  per  bushel,  which 
he  wishes  to  mix  with  rye  at  60  cents  and  barley  at  80  cents, 
in  order  to  sell  the  compound  at  56  cents  per  bushel.  How 
many  bushels  of  rye  and  barley  will  be  required  ? 

(7)  A confectioner  mixes  three  different  qualities  of  candy 
worth  respectively  14  cents,  18  cents,  and  30  cents  per 
pound,  so  as  to  make  a box  of  84  lbs. ; how  many  pounds  of 
each  sort  must  he  take  so  as  to  sell  the  compound  at  an 
average  price  of  24  cents  per  pound  ? 

(8)  A farmer  has  three  different  qualities  of  wool,  worth 
respectively  33  cents,  37  cents,  and  45  cents  per  pound.  He 
wishes  to  make  up  a package  amounting  to  120  lbs.,  which 
he  can  afford  to  sell  at  39  cents  per  pound.  How  many 
pounds  of  each  kind  must  he  take  ? 

XXX.  Exchange. 

207.  Tlie  term  Exchange  is  liere  used  for  giving  or 
receiving  in  the  money  of  one  country  a sum  equal  ir 
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value  to  a sum  of  money  of  another  country.  For 
example,  if  an  English  merchant  pays  to  a French  mer- 
ciiant  100  sovereigns  and  receives  in  return  2500  francs, 
it  is  a case  of  Exchange. 

Ill  countries  which  carry  on  considerable  trade  with 
f,-.,ch  other,  the  debts  reciprocally  due  from  the  one  to 
the  other  are  generally  nearly  equal.  In  England  there 
is  always  a large  number  of  persons  indebted  to  others 
in  America,  and  likewise  a large  number  in  America 
owing  money  in  England.  Now  if  coin,  or  specie,  as  it 
is  called,  were  sent  from  England  to  pay  the  debts  in 
America,  and  from  America  to  England,  the  specie 
would  have  to  be  transmitted  twice,  and  would  neces- 
sarily involve  risk,  loss  of  interest,  and  expense  of  trans- 
portation. To  avoid  this  risk,  etc..  Bills  of  Exchange 
are  used  to  liquidate  debts  reciprocally  due  between  two 
places  without  any  actual  transmission  of  money. 

208.  A Bill  of  Exchange  is  a written  order,  ad- 
dressed to  a person  in  a distant  place,  directing  him  to 
.pay  a certain  sum  of  money,  at  a specified  time,  to 
aiiotlier,  or  to  his  order.  The  person  who  signs  the  bill 
is  called  the  Drawer,  or  Maker.  The  person  to  whom 
it  is  addressed  is  the  Drawee,  and  after  the  Drawee 
agrees  to  pay  it,  and  writes  “accepted’’  with  his  signa- 
ture and  the  date  across  the  face  of  it,  he  becomes  the 
Acceptor.  The  person  to  whom  the  money  is  to  be 
paid  is  the  Payee  ; if  he  transfers  payment  to  another 
he  ENDORSES  it,  i.e.,  he  writes  his  name  across  the  back 
of  it  and  becomes  responsible  for  its  payment  in  case  the 
Drawee  fails  to  make  payment. 

209,  The  Par  of  Exchange  between  two  countries 
denotes  the  nominal  value  of  a unit  of  coinage  in  one 
country,  as  estimated  in  terms  of  a unit  of  coinage  in 
the  other  country. 

As  we  supposed  the  exports  from  England  and  Amer- 
ica to  be  equal,  creditors  in  England  will  be  as  anxious 
to  sell  bills  on  America  as  debtors  to  buy  them,  and  the 
exchange  will  deviate  but  slightly  from  the  par  of  Ex- 
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change.  But  if  the  exports  from  America  are  in  excess 
of  those  from  England,  or  the  Balance  of  Trade  is  ir< 
favor  of  America,  the  clai2iis  of  America  in  England 
will  exceed  its  liabilities,  and  the  English  will  give  more 
than  the  par  value  of  such  bills  to  avoid  the  cost  of 
transmitting  specie ; and  on  the  other  hand,  the  ex- 
porters in  America,  not  finding  sufficient  purchasers  for 
all  their  bills  on  England,  will  sell  them  at  less  than 
their  par  value.  Now  the  real  rate  of  exchange,  depend- 
ing on  the  balance  of  trade,  is  called  the  Course  of  Ex- 
change; and  it  is  at  a premium  or  discount,  according  as 
it  is  above  or  belov/  the  par  of  exchange.  Of  course  no 
one  would  give  a premium  greater  than  the  cost  of 
transmitting  specie.  But  if  the  balance  of  trade  is 
against  Englaiid  as  regards  America,  but  in  favor  of 
England  as  against  France,  the  English  merchant  may 
find  it  advantageous  to  remit  to  France,  and  then  for 
France  to  remit  to  America,  and  this  mode  is  adopted 
when  the  course  of  exchange  by  this  circuitous  route  is 
less  than  the  direct  course  of  exchange.  The  finding 
the  course  of  exchange  between  two  places,  by  comparing 
the  courses  of  exchange  between  them  and  one  or  moi'e 
intervening  places,  is  called  Arbitration  of  Exchange. 
The  arbitration  is  Simple  when  only  one  place  inter- 
venes, and  Compound  when  more  than  one. 

Bills  of  Exchange  are  usually  drawn  in  sets,  three 
bills  constituting  a set.  These  are  distinguished  from 
one  another  by  being  called  the  first,  second,  and  third 
of  exchange.  These  are  forwarded  by  different  routes 
so  as  to  guard  against  delay  or  their  being  lost.  The 
first  that  arrives  is  paid,  and  the  other  two  become  void. 

210.  By  Act  of  Parliament  the  value  of  the  pound 
sterling  was  fixed  at  $4|.  This  was  much  below  its 
intrinsic  value,  which  is  now  fixed  at  $4.86|.  The 
rates  of  exchange  which  are  quoted  in  commercial  papers 
are  still  calculated  at  a certain  per  cent,  on  the  old  par 
o f exchange.  Exchange  is  at  par  between  Great  Britain 
and  Canada  wlien  it  is  at  a premium  of  91/  per  cent.,  for 
inci’eased  by  94  per  cent,  equals  $4.86|, 
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FOsrkf  OF  HKAFT  OR  INLAND  BILL  OF  EXCHIANGE. 

$1000.  Toronto,  July  12,  1889. 

At  ten  days’  sight,  pay  to  the  order  ( / 
Adam  Miller  & Co.,  One  Thousand  Dollars, 
value  received,  and  charge  to  account  of 

W.  E.  Jones. 

To  J.  Smith  & Co., 

Montreal. 

form  of  A FOREIGN  BILL  OF  EXCHANGE. 

Exchange  for  £200.  Toronto,  July  12,  1889. 

Three  days  after  sight  of  this  first  of 
exchange  (second  and  third  of  same  date 
and  tenor  unpaid),  pay  to  Adam  Miller  & Co. , 
or  order,  Two  Hundred  Pounds  Sterling, 
value  received,  and  charge  the  same  to  the 
account  of 

W.  B.  Taylor. 

To  Geo.  H.  Simpson,  1 
Banker,  London,  j 

FOREIGN  MONEYS  OF  ACCOUNT. 

With  the  par  value  of  the  unit,  as  fixed  by  commercial  usage, 
expressed  in  dollars  and  cents. 


.VusTRiA. — 60  kreutzers  = 1 florin  (silver)  = . $'485 

r.ELGiUM.  — 100  cents  = 1 guilder  or  florin  ; 1 guilder 

(silver)  = ’40 

Brazil,  — 1000  rees  = 1 milree  = ’828 

British  India. — 12  pice  = 1 anna;  16  annas  = 1 Com- 
pany’s rupee  = *445 

Buenos  Ayres.  — 8 rials  = 1 dollar  currency,  mean 

value  = ’93 

Canton. — 10  cash  = l candarines  ; 10  caiid.  =1  mace  ; 

10  mace  = 1 tael  = 1 ’48 

Cuba,  Columbia,  and  Chili. — 8 rials  = 1 dollar  = .. ..  100 
Denmark. — 12  pfenning  =1  skilling;  16  skilling  = 1 

marc;  6 marcs  = l rix-dollar  = *62 

France.  — 10  centimes  = 1 decime  ; 10  decime  = 1 

franc  = ’186 

Grbsce. — J001epta  = l drachme  ; 1 drachme  (silver)  = ’166 

Holland.  — 100  cents  = 1 florin  or  guilder  ; 1 florin 

(silver)  = ’40 


Stamp. 


Stamp. 
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Hamburg. — 12  pfenning  = 1 schilling  ; 10  schiiling  — 

marc;  3 marcs  = l rix-dollar  = ’84 

Mexico. — 8 rials  = 1 dollar  = 1*00 

Portugal. — 400rees  = l cruzado  ; 1000rees  = l milree 

or  crown  = l'I2 

Prussia. — 12  pfennings  = l grosch  (silver)  ; 30  gros 

chen  = l thaler  or  dollar  = *09 

Russia. — 100  copecks  = 1 ruble  (silver)  = *78 

Sweden. — 48  skillings  = 1 rix-dollar  specie  = 1*00 

Spain.  — 34  maravedis  = 1 real  of  old  plate  * = *10 

8 reals  = 1 piastre  ; 4 piastres  = 1 pistole  of  ex- 
change ; 20  reals  vellon^l  Spanish  dollar  = ...  1*00 

Turkey.  — 3 aspers  ==  1 para  ; 40  paras  — 1 piastre  (vari- 
able), about *00{) 

Venice. — 100  centisimi  = l lira  = '180 


VALUE  OF  FORBUGN  COINS. 


Guinea $5.10 

Sovereign  of  Great  Britain 4-.86§ 

Crown  of  England 1.216 

Half-crown  of  England 60S 

Shilling  of  England 24J 

Franc  of  France . . .18| 

Five-franc  piece  of  France 93 

Livre  Tournois  of  Franee 18J 

Forty-franc  piece  of  ’^'rance 7.66 

Crown  of  France  1.06 

Louis-d’Or  of  France 4.56 

Florin  of  the  Netherlands 40 

Guilder  of  the  Netherlands 40 

Florin  of  South  Germany 40 

Thaler  or  Rix-Dollar  of  Prussia 

and  North  Germany 69 

Rix-Dollar  of  Bremen 78J 

Florin  of  Prussia 22'^ 

Mare-Banco  of  Hamburg 35 

Florin  of  Austria 48j 

Florin  of  Saxony,  Bohemia,  and 

Trieste 48 

Florin  of  Nuremburg  and  Frank- 
fort  40 

Rix-Dollar  of  Denmark 1.00 

Specie-Dollar  of  Denmark 1.05 

Dollar  of  Swedeii  and  Norway. . 1.06 
Milree  of  Portugal 1.12 


' Milree  of  Madeira 

Milree  of  Azores 

Real-Vellon  of  Spain 

Real-Plate  of  Spain 

Pistole  of  Spain 

Rial  of  Spain 

Pistareen 

Cross  Pistareen 

Ruble  (silver)  of  Russia 

Imperial  of  Russia 

Doubloon  of  Mexico 

Half- Joe  of  Portugal 

Lira  of  Tuscany  and  Lombardy.. 

Lira  of  Sardinia 

Ounce  of  Sicily 

Ducat  of  Naples 

Crown  of  Tuscan j' 

Florence  Livre 

Genoa  Livre 

Geneva  Livre 

Leghorn  Dollar 

Swiss  Livre 

Scudo  of  Malta 

Turkish  Piastre 

Pagoda  of  India 

I Rupee  of  India 

i Tael  of  China 


$1.00 
.83^ 
.05" 
.10 
3.97 
.12 
.18 
.16 
.75 
7.83 
15.60 
8.53 
.16 
.186 
2.40 
, .80 
1.05 
.15 
.18.? 
.21 
, .90 

, .27 
. .40 


.05 

1.84 

.444 

1.48 


Ex.  (1).  A broker  in  Toronto  sold  a bill  of  exchange 
on  London,  the  face  of  which  was  for  £750  8s.  ; what 
did  he  receive  for  the  bill,  exchange  being  quoted  at 

no]? 


■■'The  old  jilate  real  is  not  0 coin,  but  is  the  denomination  in  wliich 
oxchangc.s  are  usually  made. 
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Since  £l*=$4;i  X i.e.,  $4;‘;  increased  by  10|-  per  cent., 

£750 -4  = $750 -4  x 4jJ-  x 1'10|- 
f3670.9G  ; 

.'.  he  got  $3G76.9G  for  the  bill. 


Ex.  (2)]  What  is  the  value  in  English  money  of  4528*7 
francs,  when  the  course  of  exchange  between  Paris  and 
*I^oiidon  is  at  25*3  francs  per  pound  sterling? 


Since  25  *3  francs  = £1, 


1 franc 


.'.  4528  *7  francs  = or  £179. 

26  .3 


Ex.  (3).  A merchant  pays  a debt  of  4379  milrees  in 
Portugal  with  <£971  lls.  9|c?.  What  is  the  course  of 
exchange  in  pence  per  milree  ? 

£971  11s.  9f  d = 932727  farthings  ; 

Then  since  4379  milrees  = 932727  farthings, 

1 milree  = farthings,  or  213  farthings; 

the  course  of  exchange  is  53^  pence  per  milree. 


Ex.  (4).  If  11*65  Dutch  florins  are  given  for  24*42 
francs,  352  florins  for  407  marks  of  Hamburg,  and  581- 
marks  for  32  silver  rubles  of  St.  Petersburg;  how  many 
francs  should  be  given  for  932  silver  rubles  ? 

Here  1 silver  ruble  = marks, 

32 

1 mark  = florins, 

1 florin  = ; ; francs  ; 

.*.  1 silver  ruble  = x x francs,  or  3*3  francs; 

.*.  932  silver  rubles  = 932  x 3*3  francs,  or  3075*6  francs. 

Ex.  (5).  A New  York  merchant  remits  27940  florins 
to  Amsterdam  by  way  of  London  and  Paris,  at  a time 
when  the  exchange  of  New  York  on  London  is  $4*885 
for  £1,  of  London  on  Paris  is  25*4  francs  for  £1,  and  of 
Paris  on  Amsterdam  is  212  francs  for  100  florins;  per 
cent,  brokerage  being  paid  in  London  and  in  Paris,  how 
many  dollars  will  purchase  the  bill  of  exchange  ? 


236 


EXCHANGE. 


Since  100  florins  = 212  francs, 

1 florin  = I francs. 

But  to  buy  a bill  of  100  fr.  requires  a bill  ot  lOOj  fr, ; 
to  buy  a bill  of  1 fr.  requires  a bill  of  f fr. 

Again,  25  '40  fr.  = £1, 

• 1 _ n I . 

but  to  buy  a bill  of  £100  requires  £100^  ; 

£1 

Again,  £1  = $4 ’885  ; 


nsoi 

*s(j(y- 


1 florin 


5212 

'lOTJ 


X 


SOL 


8(50 


X 


25  -40 


X Igi  X 4-885  ; 


■ 27940  florins  = $^^940  x 212  x soi  x soi  x 4 -sss 

^ A 00  X 800  X 25 -40  X 800 

= $11420  317,  sum  required. 


Ex.  (6).  A merchant  of  Toronto  wishes  to  transmit 
2400  marcs  banco  to  Hamburg.  He  finds  exchange 
between  Toronto  and  Hambui’g  to  be  35  cents  for  1 
marc.  The  exchange  between  Toronto  and  London  is 
$4.83  for  £1  ; that  between  London  and  Paris  is  26 
francs  for  £1  ; and  that  of  Paris  on  Hamburg  is  47 
francs  for  25  marcs.  By  what  way  should  the  Toronto 
merchant  remit  1 

By  direct  exchange  1 marc  = $0. 35  ; 

.-.  2400  marcs  — $2400  x 0‘35 
= $840. 

By  circuitous  exchange  25  marcs  = 47.  francs  ; 

.-.  1 marc  = 41  francs  ; 
but  2G  francs  = £1  ; 

.-.  1 franc  = £^^, 
and  £1  = $4.83; 

.-.  1 marc  = $4. 83  x x 41 ; 

.-.  2400  marcs  = <£52  400  x 4 .s;?  x 1 7 

2(3  X 25 

= $838. 19. 

By  direct  exchange  the  merchant  pays  .$840  for  his  bill  of 
exchange,  and  only  $838. 19  by  the  circuitous  mode  ; 

.-.  the  circuitous  mode  is  better  by  $1.81. 
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Examples,  (cxv.) 

(1)  When  $7300  are  paid,  in  Toronto  for  a bill  of  exchange 
on  Liverpool  for  £1500,  how  was  sterling  excliange  quoted  ? 

(2)  What  will  be  the  cost  of  a bill  on  Paris  for  23G874 
francs,  exchange  being  5 ‘3  francs  to  the  dollar  ? 

(3)  If  £1  be  worth  12  florins,  and  also  be  worth  25  francs 
50  centimes,  how  many  francs  and  centimes  is  one  florin 
vvorth  ? 

(4)  If  £1  be  worth  25^  francs,  and  bo  also  worth  2244 
copecks  in  Russian  money,  what  is  the  value  of  the  napoleon 
in  Russian  copecks  ? (N.  B.  — 20  francs  = 1 napoleon). 

(5)  The  French  franc  is  divided  into  100  ceniimes,  and  the 
Frankfort  florin  into  60  kreutzers.  When  the  pound  sterling 
is  worth  25 ‘50  francs  in  Paris,  and  11  fl.  54  kr.  at  Frankfort, 
what  is  the  worth  of  the  napoleon  in  florins  and  kreutzers  ? 

(6)  In  1869  exchange  on  Paris  was  quoted  in  New  York  at 
5‘12|  francs  to  the  dollar  and  gold  was  at  135^-.  If  a New 
icrk  merchant  owed  12669  francs  in  Havre,  how  much 
would  he  have  to  pay  in  greenbacks  for  a bill  of  exchange  to 
cover  his  indebtedness  ? 

(7)  A merchant  in  Toronto  wishes  to  remit  $2767.80  to 
Manchester,  England,  exchange  being  at  108  ; what  will  be 
the  face  of  his  bill  in  pounds,  shillings,  and  pence  ? 

(8)  Find  the  par  of  exchange  between  the  U.S.  gold  eagle, 
weighing  258  grains  fine,  and  the  sovereign,  of  which  1869 
weigh  40  lbs.  of  gold  fine. 

(9)  Find  the  arbitrated  rate  of  exchange  between  London 
and  Paris  when  the  course  of  exchang'^  between  London  and 
Amsterdam  is  12 florins  for  £1,  and  between  Amsterdam 
and  Paris  2O94-  francs  for  100  florins. 

(10)  If  a merchant  buys  a bill  in  London,  drawn  in  Paris, 
at  the  rate  of  25 '5  francs  per  p‘'und  sterling,  and  if  this  bill 
is  sold  in  Amsterdam  at  the  ratt^  of  30  francs  for  14  florins, 
and  the  money  received  be  invested  in  a bill  on  Hamburg, 
at  the  rate  of  18  florins  for  20  marcs  banco,  wdiat  is  the  rate 
of  exchange  between  London  and  Hamburg,  or  what  is  a 
pound  sterling  in  London  worth  in  Hamburg  ? 

(11)  If  the  exchange  of  London  on  Hamburg  is  14  marcs 
banco  per  pound  sterling;  that  of  Hamburg  on  Amsterdam 
is  20  marks  banco  for  18  florins  ; that  of  Amsterdam  on 
Paris  is  28  florins  for  60  francs  ; and  that  of  Paris  on 
Toronto  is  4 francs  for  72  cents,  what  is  the  rate  of  exchange 
between  London  and  Toronto,  (.-r  how  many  dollars  are  equal 
to  £1  sterling  ? 
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(12)  The  exchange  at  Paris  upon  London  is  at  the  rate  of 
25  francs  70' centimes  for  £1  sterling,  and  the  excliange  at 
Vienna  upon  Paris  is  at  the  rate  of  40w  Austrian  florins  for 
20  francs.  Find  how  many  Austrian  florins  should  be  paid 
at  Vienna  for  a £50  note. 

(13)  What  is  the  arbit^'ated  rate  of  exchange  between 
London  and  Lisbon,  when  bills  on  Paris,  bought  in  London 
at  25  '65  francs  per  £,  are  sold  in  Lisbon  at  525  rees  per  3 
francs  ? 

(14)  Given  that  1 ounce  Troy  equals  31 T grammes  ; that 
10  grammes  of  French  standard  gold  are  worth  31  francs  ; 
and  that  the  worth  of  a given  weight  of  English  standard 
gold  is  to  that  of  the  same  weight  of  French  standard  gold 
as  3151  to  3100,  find  what  number  of  Troy  ounces  of  English 
standard  gold  the  franc  is  equal  to,  and  what  is  the  flxed 
number  of  francs  equivalent  to  £1  ? — the  English  mint  price 
of  standard  gold  being  77s.  lOM.  per  ounce. 

Examination  Papers. 

I. 

(1)  If  three  fluids,  whose  volumes  are  as  3,  7,  and  12,  and 
their  specific  gravities  ‘95, 1 T5,  and  1 '36,  be  mixed  together, 
what  will  be  the  specific  gravity  of  the  compound  ? 

(2)  If  f of  A’s  money  equals  |-  of  jB’s,  and  f of  B’s  equals  f 
of  C's,  and  the  interest  of  all  their  money  at  8 per  cent,  for 
4 years  6 months  is  $6291,  how  much  money  has  each  ? 

(3)  A Toronto  merchant  wishes  to  pay  a debt  of  £1200  in 
London.  How  many  dollars  must  he  pay  to  procure  re- 
mittances through  France  and  Hamburg  if  we  allow  that  21 
francs  = $4,  19  marcs  banco  at  Hamburg  = 35  francs  at 
Paris,  and  £7  at  London  = 96  marcs  banco  at  Hamburg? 

(4)  A merchant  in  Cincinnati  wishes  to  remit  $14331.60 
to  New  York.  Exchange  on  New  York  is  | per  cent, 
premium,  but  in  St.  Louis  per  cent,  premium,  from  St. 
Louis  to  New  Orleans  ^ per  cent,  discount,  and  from  New 
Orleans  to  New  York  1 per  cent,  discount.  What  will  be 
the  value  in  New  York  by  each  method,  and  how  much 
better  is  the  cii'cular  ? 

(5)  A merchant  in  Toronto  purchased  a draft  on  New 
York  for  $2660,  drawn  at  60  days,  paying  $2570.89.  What 
was  the  course  of  exchange  ? 

II. 

(1)  A merchant  mixes  11  lbs.  of  tea  with  5 lbs.  of  an 
inferior  quality,  and  gains  16  % by  selling  the  mixture  at  87 
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cents  per  pound.  Allowing  that  a pound  of  the  one  cost  12 
cents  more  than  a pound  of  the  other,  what  was  the  cost  of 
each  kind  per  pound  ^ 

(2)  A and  B are  in  partnership  in  a concern  in  which  A 
has  $20000  engaged,  and  B $30000.  The  gross  receipts  for 
a year  are  $12800 ; of  this  one-eighth  part  is  expended  in 
salaries  of  clerks,  and  $120  in  insurance.  By  an  arrange- 
ment between  the  partners  A is  to  receive  8 % upon  his 
capital,  and  B 4 % upon  his,  and  then  the  remainder  of  the 
profits  is  to  be  divided  in  proportion  to  the  capital  employed. 
Find  the  net  receipts  of  A and  B. 

(3)  Bills  on  Amsterdam,  bought  in  London  at  12  florins 
15  cents  per  £1  sterling,  are  sold  in  Paris  at  57^  florins  for 
120  francs.  What  is  the  course  of  exchange  between  London 
and  Paris  ? 

(4)  On  the  1st  Jan.  A brought  into  a business  $1400,  and 
on  1st  April  $2000  more  ; on  the  1st  June  he  took  out 
$1000,  and  3 months  after  this  he  brought  in  $2400.  B 
brought  into  the  business  $2000  ; 4 months  after  this  he 
took  out  $600,  and  on  the  1st  Nov.  brought  in  $2600.  Their 
clear  profit  for  the  year  is  $4032.  How  much  ought  each  to 
receive  ? 

(5)  A cask  contains  12  gals,  of  wine  and  18  gals,  of  water  ; 
another  cask  contains  9 gals,  of  wine  and  3 gals,  of  water ; 
how  many  gallons  must  be  drawn  from  each  cask  so  as  to 
produce  by  their  mixture  7 gals,  of  wine  and  7 gals,  of 
water  ? 

III. 

(1)  A merchant  has  sugar  at  8,  10,  12,  and  20  cents  a 
pound  ; with  these  he  wishes  to  fill  a cask  that  holds  200  lbs. 
How  much  of  each  kind  must  he  take  so  that  the  mixture 
may  be  worth  15  cents  a pound  ? 

(2)  A 15  days’  draft  on  Montreal  yielded  $1190 ‘234  wLen 

sold  at  1^  % discount,  and  interest  off  at  6 per  cent.  What 
was  the  face  of  the  draft  ? ^ 

(3)  If  A gain  $120  in  6 months,  B $150  in  5 months,  and 
C $210  in  9 months,  what  was  the  whole  stock,  C’s  part  of  it 
being  $400  ? 

(4)  From  a cask  of  wine  one-fourth  is  drawn  off,  and  the 
cask  is  filled  up  with  water  ; one-fourth  of  the  mixture  is 
then  drawn  off,  and  the  cask  again  filled  up  with  water ; after 
this  has  been  done  four  times  altogether,  what  fraction  of  the 
original  quantity  of  wine  will  be  left  in  the  cask  ? 
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(5)  A person  in  London  owes  another  in  St.  Petersburg 
920  roubles,  which  must  be  remitted  through  Paris.  He 
pays  the  requisite  sum  to  his  broker  at  a time  when  the 
exchange  between  London  and  Paris  is  25 '15  francs  for  £1, 
and  between  Paris  and  St,  Petersburg  1 '2  francs  for  1 rouble. 
The  remittance  is  delayed  until  the  rates  are  25  '35  francs  for 
£1  and  1'15  francs  for  1 rouble.  What  does  the  broker  gain 
or  lose  by  the  delay  ? 

IV. 

(1)  If,  when  the  course  of  exchange  between  England  and 
Spain  is  38^d.  per  dollar  of  20  reals,  a merchant  in  Liverpool 
draws  a bill  of  £354  16s.  3d.  on  Madrid,  how  many  dollars 
and  reals  will  pay  the  draft  ? 

(2)  I wish  to  pay  a bill  in  Naples  of  7500  lira ; the  direct 
exchange  is  $0. 22  = 1 lira ; tlie  exchange  on  London  is 
$4.95  ; of  London  on  Paris  is  £1  = 26  francs  ; of  Paris  on 
Naples  is  1-^  francs  = 1 lira.  What  is  the  difference  between 
the  direct  and  circuitous  exchange  ? 

(3)  A merchant  in  New  York  gave  $1000  for  a bill  on 
London  of  £200.  What  was  the  rate  of  exchange? 

(4)  A merchant  in  New  York  wishes  to  pay  £3000  in 
London.  Exchange  on  London  is  at  par ; on  Paris  5 francs 
25  centimes  per  $1,  and  on  Amsterdam  40  cents  to  a guilder. 
The  exchange  between  France  and  England  at  the  same 
time  is  25  francs  to  £1,  and  that  of  Amsterdam  on  England 
12|  guilders  to  £1.  Which  is  the  most  advantageous,  the 
direct  exchange,  or  through  Paris,  or  through  Amsterdam  ? 

(5)  How  many  pounds  of  sugar  at  8,  13,  and  14  cents  per 
pound  may  be  mixed  with  3 pounds  at  9j:  cents,  2 pounds  at 
8^  cents,  and  4 lbs.  at  14  cents  a pound,  so  as  to  gain  16  per 
cent,  by  selling  the  mixture  at  14i-  cents  per  pound  ? 

V. 

(1)  Three  districts  are  to  provide  according  to  their  popu- 
lation a contingent  of  182  men.  The  population  of  the 
districts  is  2^5(5,  735,  and  4361  respectively.  Find  as  exactly 
as  possible  the  number  of  men  to  be  provided  by  each  district, 

(2)  A person  mixes  4 gallons  of  gin  at  15s.  per  gallon 
with  4 gallons  of  water  and  a gallon  of  base  spirit  worth  10s. 
What  is  his  gain  per  cent,  on  his  outlay  by  selling  the  mix- 
ture at  2^s.  per  bottle  of  6 to  the  gallon  ? 

(3)  The  stocks  of  three  p.artnors,  A,  B,  and  0,  are  $3500, 
$2200,  and  $2,500  respectively  ; their  gains  are  $1120,  $880, 
and  $1200  respectively.  If  B'h  stock  is  in  trade  2 months 
longer  than  A’b,  what  time  was  each  stock  in  trade  ? 
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(4)  A merchaut  every  year  gains  60  % on  his  capital,  oi 
which  he  spends  £1200  per  annum  in  house  and  other  ex- 
penses. At  the  end  of  4 years  he  finds  himself  in  possession 
of  4 times  as  much  us  what  he  had  at  commencing  business. 
What  was  his  original  capital  ? 

(5)  There  are  two  mixtures  of  wine  and  water,  the  quan- 
tities of  wine  in  which  are  respectively  *34  and  *46  of  the 
whole.  If  a gallon  of  the  first  is  mixed  with  two  gallons  of 
the  second,  what  decimal  part  will  the  wine  be  in  the  com- 
pound, and  how  much  per  cent,  will  the  first  mixture  be 
strengthened  ? 

XXXI.  Ratio  and  Proportion. 

211.  If  A and  B be  quantities  of  the  same  kind,  the 
relative  greatness  of  A with  respect  to  B is  called  the 
Ratio  of  A to  B. 

212.  The  ratio  of  one  quantity  to  anujher  quantity  is 
represented  in  Arithmetic  by  the  fraction  which  ex- 
presses the  measures  of  the  first  when  the  second  is 
taken  as  the  unit  of  measurement. 

Thus,  if  5 shillings  be  the  unit,  the  measure  of  3 shillings 
is  f , and  the  ratio  of  3 shillings  to  5 shillings  is  represented 
by  the  fraction  f. 

The  words  “the  ratio  of  3 shillings  to  6 shillings”  are 
abbreviated  thus  : 

3 shillings  : 6 shillings. 

213.  Ratios  may  be  compared  with  each  other  by 
comparing  the  fractions  by  which  they  are  represented. 

Thus  2 pence  ; 5 pence  is  represented  by  f , 
and  3 pence  : 7 pence  is  represented  by  f , 

Now  § = and  y = , 

f is  greater  than  f , 

and  3 pence  : 7 pence  is  greater  than  2 pence  : 5 pence. 

When  we  thus  compare  the  ratios  existing  between 
two  pairs  of  quantities,  it  is  not  necessary  that  all  four 
quantities  should  be  of  the  same  kind  ; it  is  only  neces- 
sary that  each  pair  should  be  of  the  same  kind. 
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For  example,  we  can  compare  the  ratio  of  4 shillings 
to  7 shillings  with  the  ratio  of  7 clays  to  12  clays,  and 
finding  that  y is  less  than  we  may  say  that  the  ratio 
of  4 shillings  to  7 shillings  is  less  than  the  ratio  of  i 
days  to  12  days. 

214.  When  the  ratio  symbol  (:)  is  placed  between 
two  numbers,  we  may  substitute  for  it  the  fraction 
symbol. 

Thus,  if  we  ha\e  to  compare  the  ratios  2 : 3 and 
5 : 7,  we  effect  it  by  comparing  the  fractions  ‘4  and  y. 

215.  Ratios  are  compounded  by  multiplying  together 
the  fractions  by  which  they  are  represented,  and  ex- 
pressing the  resulting  fraction  as  a ratio. 

Thus  the  ratio  compounded  of  2 : 3 and  5:7  is 
10  ; 21. 

2 and  3 are  called  the  Terms  of  the  ratio  2:3. 

2 is  called  the  Antecedent  and  3 the  Consequent  of 
the  ratio. 

216.  Ratios  are  either  direct  or  inverse. 

A direct  ratio  is  the  quotient  of  the  antecedent  divided 
by  the  consequent. 

An  inverse  ratio,  or  reciprocal  ratio,  is  the  ci[uotient  of 
die  consequent  divided  by  the  antecedent. 

Examples,  (cxvi.) 

(1)  Compare  the  ratios  2 : 5 and  4 : 9. 

(2)  Compare  the  ratios  17  : 39  and  19  : 41. 

(3)  Compare  the  ratios  4 : 7,  8 : 15,  and  13  : 24. 

(4)  Compound  the  ratios  5 : 7,  13  : 15,  21  : 91,  and  45  : 52. 

(5)  Compound  the  ratios  3^- : 4,  3^  : 7,  1-^  : 3^,  2^  : If. 

(6)  If  the  ratio  be  25  and  the  consequent  ^1.25,  what  is 
the  antecedent  1 

(7)  How  much  does  the  ratio  36  x 4 x 3 ; 12  x 16  x 2 exceed 
that  of  60 (3  X 5)  : 20  X 2-^8  ? 

(8)  What  is  the  reciprocal  ratio  of  \ J ; of  2^  : 7 ’9  ? 

(9)  A owns  a farm  of  180  acres.  There  are  36  sq.  miles  in 
the  township  in  which  it  is  situated.  What  is  the  relation  of 
the  latter  to  the  former  ? 
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(10)  The  ratio  63  ; 52  results  from  compounding  four 

ratios  together  ; three  of  these  are  7 8,  12  : 15,  and  ^ 

Express  the  fourth  ratio  in  its  simplest  form. 

(11)  What  effect  has  adding  the  same  quantity  to  both 
terms  of  a ratio  'i 


PROPORTION. 

217.  Proportion  consists  in  the  equality  of  two  ratios. 

The  Arithmetical  test  of  Proportion  is  therefore  that 
the  two  f ractions  rej)resenting  the  ratios  m ust  he  equal. 

Thus  the  ratio  6:12  is  equal  to  the  ratio  4 : 8,  be- 
cause the  fraction  = the  fraction 

The  four  numbers  6,  12,  4,  8,  written  in  the  order  in 
which  they  stand  in  the  ratios,  are  said  to  be  in  pro- 
portion,  or  proportionals,  and  this  relation  is  thus  ex- 
pressed— , 

6 : 12  = 4 : 8. 

The  two  terms  6 and  8 are  called  the  Extremes. 

“ 12  and  4 “ Means, 

The  sign  of  equality  is  usually  expressed  thus,  ::  and 
then  the  ratios  read  6 is  to  12  as  4 is  to  8. 


218.  When  four  numbers  are  in  proportion, 
the  product  of  the  extremes  = the  product  of  the  means 


For  example,  if  6 : 12  4 ; 8, 

6 X 8 = 12  X 4. 


For,  since 


and 


(i  X 8 
12X8 


and 


4^1  1 2 
8X12 
f)  X 8 
12X8 


= by  hypothesis. 


0 

TS’J 


— 4 . 

“ 8 } 

— 4X12 
8 X 12' 


Now  the  denominators  of  these  fractions  are  equal, 
and  therefore  the  numerators  must  also  be  equal,  that  is, 

6 X 8 = 4 X 12. 


From  this  it  is  evident  that  if  three  out  of  the  four 
numbers  that  form  a proportion  are  given,  we  can  find 
the  fourth. 
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Ex.  (1).  Find  a fourth  proportional  to  .i".; 

3 : 15  = 7 : number  required  ; 

3 X number  required  = 15  x 7 J 
number  required  = = 35. 

Ex.  (2).  What  number  has  the  same  ratio  to  9 that  3 
has  to  5 ? 

3:5  = number  required  : 9 ; 

5 X number  required  = 3x9; 
number  required  = ^ — 5|. 

219.  Three  numbers  are  said  to  be  in  Continued 
Proportion  when  the  ratio  of  the  first  to  the  second  is 
equal  to  the  ratio  of  the  second  to  the  third. 

Thus  3,  6,  12,  are  continued  proportion, 

for  f = 

The  second  number  is  called  a Mean  Proportional 
between  the  first  and  the  third. 

Ex.  Find  a mean  proportional  between  6 and  24. 

6 : required  number  = required  number  ; 24  ; 

.*.  required  number  x required  number  = 6 x 24  ; 
square  of  required  number  = 144  ; 
required  number  is  12. 

220.  When  two  quantities  are  connected  in  such  a 

way  that  when  one  is  increased  2,  3, times,  th.c 

other  is  also  increased  2,  3, times,  they  are  ii; 

divert  proportion. 

For  example,  if  1 lb.  of  sugar  cost  9 cents, 

2 lbs.  will  cost  2x9  cents, 

3 lbs.  “ 3x9  cents ; 

hence  7 lbs.  “ 7x9  cents, 

and  25  lbs.  “ 25  x 9 cents  ; 

.-.  7 lbs.  : 25  lbs.  ::  7 x 9 cents  ; 25  x 9 cents. 

That  is,  the  cod  of  sugar  is  directln  proportional  to 
its  wed  fid. 

221.  When  two  quantities  are  connected  in  such  a 

way,  that  when  one  is  increased  2,  3, times,  the 

otlier  is  diminished  2,  3, times,  tliey  are  inversely 

proportional  ; thus,  if  one  man  can  mow  a field  in  12 
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days,  2 men  can  mow  it  in  half  the  time,  or  in  clays; 
3 men  in  a third  of  the  time,  or  in  clays,  &c. 

Hence  4 men  can  mow  it  in  days  ; 

and  12  “ “ days ; 

4 men  ; 12  men  : : j-|  days  : days  ; 

that  is,  the  number  of  men  required  to  do  a certain  work  is 
hiversely  proportional  to  the  number  of  days,  or  vice  versa. 

Examples,  (cxvii.) 

(1)  Arrange  4,  3,  9,  and  12  so  that  they  may  be  in 
proportion. 

(2)  Find  the  second  term  when  18,  2’G,  and  1'8  are  the 
other  three  terms  of  a proportional  ? 

(3)  Find  a mean  proportional  to  038  and  *00152. 

(4)  If  A = 3^  of  B,  and  0 = 54  of  B,  find  the  ratio  of 
A to  G. 

(5)  Find  a fourth  proportional  to  5,  7,  and  15, 

(6)  Find  a fourth  proportional  to  f , and  f. 

(7)  Find  a fourth  proportional  to  *3,  '16,  and  *09. 

(8)  Find  a mean  proportional  to  14  and  56. 

(9)  Find  a mean  proportional  to  and  ff. 

(10)  Divide  $1587  among  A,  B,  C,  Z>,  so  that  A’s  share 
; £’s  share  = 6:5,  B’»  share  : C’s  share  = 4:3,  and  O’s 
share  : D’s  share  = 3:2. 

SIMPLE  PROPORTION,  OR  RULE  OF  THREE. 

222.  When  three  terms  of  a proportion  are  given,  to 
find  the  fourth,  it  is  a Simple  Proportion.  In  a simple 
proportion  we  have  two  ratios  given ; one  of  these  has 
both  terms,  the  other  is  incomplete,  having  only  one 
term.  Two  of  the  given  terms  must  be  of  one  kind,  and 
the  third  and  the  answer  of  another  kind. 

Ex.  (1).  If  5 horses  eat  20  bushels  of  oats  in  a given 
time,  how  many  bushels  will  8 horses  eat  in  the  same 
time? 

Here  the  number  of  bushels  consumed  is  directly 
proportional  to  the  number  of  liorses. 

Hence  5 : 8 : ; 20  bu.  : bu,  required  ; 

bu.  required  = = 32. 

1 
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Ex.  (2).  If  6 men  can  do  a piece  of  work  in  5 days,  in 
what  time  can  9 men  do  the  same  work  ? 

Here  the  time  is  inversely  proportioned  to  the  number 
of  men. 

Hence  9:6  : : 6 days  : days  required  ; 
days  required  = = 3^. 

Ex.  (3).  If  3 cwt.  1 qr.  of  hay  cost  $2.21,  what  should 
3 tons  5 cwt.  cost  ? 

Here  the  cost  is  directly  proportional  to  the  quantity. 
Hence  3 cwt.  1 qr.  : 3 tons  5 cwt.  ; : $2. 21  : dollars  required  ; 

Here  we  reduce  the  1st  and  2nd  terms  to  tlie 
common  denomination,  quarters,  and  the  proportion  be- 

COD^“S 

13  :260  ::  $2.21  : dollars  required; 
dollars  required  = 2_6ox2-2i  _ ^44  20. 

From  these  examples  we  deduce  the  following  rule  : 

Write  the  given  number  that  is  of  the  same  hind  as  the 
required  fourth  term,  for  the  third  term  of  the  proportion. 
Thon  consider  from  the  nature  of  the  question  whether  the 
answer  is  to  he  greater  or  less  than  the  third  term.  If 
greater,  place  the  larger  of  the  tivo  remaining  numbers  in 
the  second,  place ; if  less,  in  the  first.  Then  having  re- 
duced the  first  and  second  terms  to  the  same  denomination, 
multiply  the  second  and  third  terms  together,  and  divide 
the  product  by  the  first  temn.  The  quotient  zoill  be  the 
answer  required. 

Note, — After  tlie  tliird  term  has  been  written  down, 
the  order  of  the  other  two  may  be  ascertained  by  a 
question.  Thus,  in  Ex.  (1):  “If  5 horses  eat  20  bu., 
will  8 horses  eat  more  or  less  than  20  bu.?”  More; 
hence  5 ; 8.  In  Ex.  (2) : “If  6 men  do  a piece  of  work 
in  T)  days,  will  it  take  9 men  a longer  or  sliorter  period 
thiuv  5 days?”  Shorter;  hence  9 : 6. 


t:C'MPOUNl)  rKOrcJKTION. 


247 


Examples,  (cxviii.) 

A person  after  paying  an  income  tax  of  7c?.  in  the  £ 
has  a net  income  of  £1247  lOs.  5c?.  What  was  his  gross 
income  ? 

(2)  A watch  which  is  10  minutes  too  fast  at  12  o’clock 
noon  on  Monday,  gains  3ni.  10s.  a day  ; what  will  be  the 
time  by  the  watch  at  a quarter  past  10  a.m.  on  the  following 
Saturday  ? 

(3)  In  running  a 3 mile  race  on  a course  of  a mile  round, 
A overlaps  B at  the  middle  of  the  7th  round.  By  what 
distance  will  A win  at  the  same  rate  of  running  ? 

(4)  A watch  was  6/^  min.  slow  at  noon ; it  loses  12  min. 
in  20^  hours  ; find  the  true  time  when  its  hands  are  together 
for  the  fourth  time  after  noon. 

(5)  If  4 men  or  6 women  or  9 boys  can  perform  a piece  of 

work  in  27^  in  what  time  can  (a)  5 men  and  9 women 

perform  it  ? and  (6)  5 men  and  8 boys  perform  it  ? 

(G)  If  14§  shares  of  a property  are  worth  $116. 15,  what  are 
5^  shares  worth  ? 

(7)  .A  floor  can  be  covered  by  32^  yards  of  carpet  7 quar- 
ters wide;  how  many  yards  of  Brussels  carpet  26  in.  width 
will  cover  the  same  room  ? 

(8)  Two  clocks,  of  which  one  gains  4m.  15s.  and  the  other 
loses  3m.  15s.  in  24  hours,  w'ere  both  within  2|rn.  of  the 
true  time,  the  former  fast  and  the  latter  slow,  at  noon  on 
Monday  ; they  now  differ  from  one  another  by  half  an  hour. 
Find  the  day  of  the  week  and  the  hour  of  the  day. 

(9)  If  6336  stones  3|-  ft.  long  complete  a certain  quantity 
of  wall,  how  many  similar  stones  of  2f  feet  long  will  raise  a 
like  quantity  ? 

(10)  A beseiged  town,  containing  22400  inhabitants,  has 
provisions  to  last  3 weeks.  How  many  must  be  sent  away 
that  they  may  be  able  to  hold  out  7 weeks  ? 

COMPOUND  PROPORTION. 

223.  Where  five,  seven,  nine,  &c.,  terms  of  a propor- 
tion are  given,  to  find  a sixth,  eigJdh,  tenth,  &c.,  term,  it 
is  called  Compound  Proportion  or  the  Double  Rule 
OF  Three. 

In  Compound  Proportion  there  are  three  or  more 
ratios  given,  all  being  complete  but  one. 
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A.  Coinpoimd  Proportion  is  produced  by  multiplying 
together  the  corresponding  terms  oi  two  or  more  simrle 
proportions. 

Thus,  12  : 4:2 

9:3;:  0:2 

5:4::  10  ; 8 multiplied  together  produce  the 
proportion  540  : 72  ;:  240  : 32. 

Ex.  If  6 men  in  8 days,  working  10  liours  a day,  can 
reap  24  acres  of  wheat,  how  many  acres  could  10  men 
reap  in  15  days  of  12  hours  each? 

6 : 10  ::  24  : acres  required, 

8 : 15 
10  ; 12 

480  : 1800  ;:  24  : acres  required  ; 

.'.  acres  required  = isoo  x 24  _ pq 

480 

24,  the  term  of  the  imperfect  ratio,  is  put  in  the  3rd 
place  j the  other  ratios  are  then  considered  separately 
and  treated  as  in  Simple  Proportion.  After  all  the 
ratios  have  been  stated,  all  the  first  terms  are  multi- 
plied together  for  a new  first  term  and  similarly  with 
the  second  terms.  The  answer  is  then  got  as  in  Simple 
Proportion. 

Note  I.— Before  compounding  the  complete  ratios  it 
is  convenient  to  cancel  all  the  factors  common  to  the 
1st  terms,  and  to  the  2nd  or  3rd  terms.  When  any  of 
the  1st  and  2nd  terms  are  not  of  the  same  denomination, 
they  must  be  reduced  to  a common  denominatior  before 
proceeding  with  the  solution. 

Note  II.  Before  stating  the  question  it  is  convenient 
to  write  down  the  terms  of  the  supposition  under  one 
another  and  opposite  these  to  place  the  corresponding 
terms  of  the  demand  with  an  x opposite  the  term  of  t^\e 
same  name  as  the  answer  re(i[uired. 

Thus,  in  the  above  example,  G men  10, 

8 days  15, 

10  hours  12, 

24  avcres  x. 


COMPOUND  PROPORTION. 


2'i9 


Examples,  (cxix.) 

.'1)  If  18  men  in  12  days  build  a wall  40  feet  long,  3 feet 
thick,  and  1(>  feet  high,  how  many  men  must  be  employed  to 
build  a wall  120  yards  long,  8 feet  thick,  and  10  feet  high,  in 
GO  days  ? 

(2)  An  engineer  engages  to  complete  a tunnel  3|  miles 
long  in  2 years  10  months  ; for  a year  and  a half  he  employs 
1200  men,  and  then  finds  he  has  completed  only  three- 
eighths  of  his  work.  How  many  additional  men  must  he 
employ  to  complete  it  in  the  required  time  ? 

(3)  Two  sets  of  men  perforin  the  same  amount  of  work. 
Each  man  in  the  first  set  is  stronger  than  each  man  in  the 
second  in  the  ratio  of  7 to  6 ; the  first  set  works  6 days  a 
week  for  10  weeks,  and  the  second  set  5 days  a week  for  7 
weeks.  If  there  are  9 men  in  the  first  set,  how  many  are 
there  in  the  second  ? 

(4)  If  20  men  can  excavate  185  cubic  yards  of  earth  in  9 
hours,  how  many  men  could  do  half  the  work  in  a fifth  of 
the  time. 

(5)  At  the  siege  of  Sebastopol  it  was  found  that  a certain 
length  of  trench  could  be  dug  by  the  soldiers  and  navvies  in 
4 days,  but  that  when  only  half  the  navvies  were  present  it 
required  7 days  to  dig  the  same  length  of  trench.  Compare 
the  amount  of  work  done  by  the  navvies  with  that  done  by 
the  soldiers. 

(6)  Two  elephants  which  are  10  in  length,  9 in  breadth, 
36  in  girth,  and  7 in  height,  consume  one  drona  of  grain  ; 
how  much  will  be  the  rations  of  10  other  elephants,  which 
are  a quarter  more  in  length  and  other  dimensions. 

(7)  How  many  revolutions  will  be  made  by  a wheel  which 
revolves  at  the  rate  of  360  revolutions  in  7 minutes,  while 
another  wheel,  which  revolves  at  the  rate  of  470  in  8 min., 
makes  658  revolutions  ? 

(8)  A piece  of  work  is  to  be  done  in  36  days  ; 15  men 
work  at  it  15  hours  a day,  but  after  24  days  only  f of  it  is 
done  ; if  three  more  men  are  put  on,  how  many  hours  a day 
must  all  work  to  finish  it  in  the  given  time  ? 

(9)  If  248  men,  in  5^  days  of  12  hours  each,  dig  a ditch  of 
7 degrees  of  hardness,  232^  yds.  long,  3§  yds.  wide,  and  2^ 
yds.  deep  ; in  how  many  days  of  9 hours  each,  will  24  men 
dig  a ditch  of  4 degrees  of  hardness,  387^  yds.  long,  5j  yds. 
wide,  and  3|  yds.  deep  ? 

(10)  If  5 compositors  in  16  days  of  11  hours  each,  can 
compose  25  sheets  of  24  pages  in  a sheet,  44  lines  in  a page, 
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and  40  letters  in  a line,  in  how  many  days  of  10  hours  each 
can  9 compositors  compose  a volume  (to  be  printed  in  the 
same  kind  of  type),  consisting  of  36  sheets,  16  pages  to  a 
sheet,  50  lines  to  a page,  and  45  letters  to  a line  ? 

XXXII.  The  Metric  System. 

224.  The  Metric  System  of  Weights  and  Measures  is 
now  in  use  in  many  countries  of  Europe.  The  following 
i.s  an  account  of  the  system  as  it  is  established  in 
France,  where  it  originated  at  the  end  of  the  last 
century. 

The  basis  of  all  measurement  is  the  Metre,  a measure 
of  length  equal  to  the  ten-millionth  part  of  the  distance 
from  the  North  Pole  to  the  Equator. 

The  length  of  the  Metre  in  English  measure  is  39-37 
inches,  nearly. 


1.  Length.— The  Metre. 

2.  Surface.— The  Are  = 100  square  metres. 

3.  Solidity. — The  Stere  = 1 cubic  metre. 

4.  Capacity. — The  Litre  = the  cube  of  the  tenth 
part  of  a metre. 

5.  Weight. — The  Gramme,  which  is  the  weight  of  a 
quantity  of  distilled  water  which  fills  the  cube  of  the 
hundredth  part  of  a metre. 

The  tables  of  Weights  and  Measures  under  the  Metric 
System  are  constructed  upon  one  uniform  principle. 
Prefixes  derived  from  Greek  and  Latin  are  attached  to 
each  of  the  units. 


Units  of  Metric  Measures. 


Greek  Prefixes. 


Latin  Prefixes. 
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TIhis, 


Also, 


A decametre 
A hectolitre 
A kilogramme 
A myriametre 


= 10  metres. 

= 100  litres. 

= 1000  grammes. 
= 10000  metres. 


A decilitre  = 1 litre. 

A centimetre  = -01  metre. 

A milligramme  = ‘001  gramme. 

Note.— In  English  measures  the  following  are  rough  ap 

pi  oxiuifitious  of  sornc  of  tho  Froncli  iiousurcs  ; 

Ihe  kilogramme  is  about  21  lb.  Avoird. 
i'he  litre  is  about  If  pints. 

The  kilometre  is  about  5 furlongs. 

The  hectare  is  about  2^  acres. 


MEASUIiES  OF  LENGTH. 


10  decimetres  (dcm.) 1 metre  (m.). 

100  centimetres  (cm.) “ 

1000  millimetres  (mm.) “ 

1000  metres 1 kilometre. 


1 inch  — 2 ’530954  centimetres. 

1 foot  = 3 ’047945  decimetres. 

1 yard  = 0 ’914383  metres. 

1 mile  = 1 ’609315  kilometres. 

Note.— A rough  rule  for  converting  French  metres  into 
-tingiish  yards  is  to  add  10  per  cent,  to  them.  Thus  40 
metres  are  nearly  equal  to  44  yards. 


MEASURES  OF  SURFACE. 


100  square  decimetres  (sq.  dcm.)  = 


10000  “ centimetres  (sq.  cm.)  = 

1000000  “ millimetres  (sq.  mm.)  = 

100  square  metres X are 

10000 


square  metre  or 
centiare  (sq.  m.) 


U 


C6 


1 

1 

1 

1 


square  inch  = C ’4513669 
foot  = 9 ’2899683 


U 


i i 


yard 

acre 


hectare, 
sq.  cm. 
sq.  dcm. 
= 0 ’83609715  sq.  m. 

= 0 40467101  hectare. 
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M^ASUIiUS  OF  CAPACITY. 

1000  cubic  decimetres  (cb.  dcm. ) . . 1 cubic  metre  or  stere. 

i 000000  cubic  centimetres  (cb.  cm.) 

1000000000  cubic  millimetres  (cb.  mm.) 

1 cubic  decimetre 1 litre. 

1 “ inch  = 16’386170  cb.  cm. 

1 “ foot  = 28-315312  dcm. 

1 gallon  = 4-54345707  litres. 

MEASURES  OF  WEIGHT. 

1 cubic  centimetre  of  distilled  water  at  4°C.  -’t  the  sea's 
level  in  the  latitude  of  Paris  is  1 gram  (grm. ). 

1000  cubic  centimetres  of  distilled  water  weighed  under 
the  same  conditions 1 kilogram  (kilo.  ). 

1000  grams  (grms. ) 1 kilogram. 

10000  decigrams  . . “ 

100000  centigrams  . . “ 

1000000  milligrams  . . “ 

1 grain  = 0 06479895  gram. 

1 Troy  oz.  ==  31  103496  grams. 

1 lb.  Avd.  = 0 45359265  kilo. 

1 cwt.  = 50  -80237689  kilos. 

Examples,  (cxx.) 

(1)  What  is  the  fundamental  unit  in  this  system  ? Whence 
and  why  was  it  chosen  ? 

(2)  Name  the  units  of  weight  and  capacity,  and  show  how 
larger  and  smaller  measures  are  attained. 

(3)  Give  the  English  equivalents  of  a kilometre  and  kilo- 
gram. 

(4)  How^  many  millimetres  are  contained  in  5 metres  ? 

(5)  How  many  decimetres  are  equivalent  to  106725  milli- 
metres ? 

(6)  Required  the  number  of  milligrams  in  15  cb.  cm.  of 
water  measured  at  4°C.  ? 

(7)  How  many  millimetres  and  centimetres  are  respectively 
contained  in  0-437  of  a decimetre  ? 

(8)  How  many  square  centimetres  are  there  in  16-5  square 
metres  ? 
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(0)  How  many  square  decimetres  are  contained  in  108012 
s-quare  centimetres  i 

(10)  Detine  the  gram  and  litre.  How  many  grams  are 
contained  in  1 ‘7'2o  kilograms  ? 

(11)  How  many  milligrams  are  there  in  a decigram  ? How 
many  decigrams  in  a kilogram  ? 

(12)  How  many  centigrams  are  contained  in  2 '507  kilo- 
grams ? 

(18)  Required,  the  number  of  milligrams  contained  in  5 
cubic  centimetres  of  water  measured  at  4°0. 

(14)  In  an  English  inch  are  contained  25'8995  millimetres. 
How  many  kilometres  are  there  in  a mile  ? 

(15)  A gallon  is  equal  to  4 543  litres.  How  many  cubic 
centimetres  are  contained  in  one  pint  ? 

(10)  Three  pipes  furnish  respectively  30  litres,  45  litres, 
and  80  litres  an  hour.  What  quantity  of  water  do  they  sup- 
ply together  in  24  hours. 

XXXIII.— Measurement  of  Area. 

225,  The  unit  of  measurement,  by  which  we  measure 
Area  or  Surface,  is  derived  from  the  unit  of  Length, 
Thus,  if  we  take  an  incli  as  the  unit  of  length,  and  con- 
struct a square  whose  side  is  an  inch,  this  Square  Inch 
may  be  taken  as  the  Unit  of  Area,  and  the  measure  of 
any  given  area  will  be  the  number  of  times  it  contains 
this  unit,  in  accordance  with  the  remarks  in  Art.  58. 

Let  x\BDC  be  a rectangle,  and  let  the  side  AB  be 
4 inches  in  length  and  the  side  AC  3 inches  in  length. 
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Then,  if  the  Unit  of  Length  be  an  inch,  the  measure  of 
AB  is  4,  and  the  measure  of  AC  is  3. 

Divide  AB,  AC  into  four  and  three  equal  parts  respec- 
tively, and  draw  lines  through  the  points  of  division 
parallel  to  AC,  AB  respectively.  Then  the  rectangh' 
ABDC  is  divided  into  a number  of  equal  squares,  each  of 
which  is  a square  inch. 

If  one  of  these  squares  be  taken  as  the  Unit  of  Area, 
the  measure  of  the  area  of  ABDC  will  be  the  number  of 
these  squares. 

Now,  this  number  is  the  same  as  that  obtained  by 
multiplying  the  measure  of  AB  by  the  measure  of  AC  : 
that  is,  measure  of  ABDC  = 3x4=12  ; 

.'.the  area  of  ABDC  is  12  square  inches. 

Hence,  to  find  the  area  of  a rectangle  we  multiply  the 
measure  of  the  length  by  the  measure  of  the  breadth,  and 
the  product  will  be  the  measure  of  the  area. 

Ex.  (1).  A rectangular  garden  is  48  feet  long  and  25 
feet  broad,  what  is  its  area  ? 

Taking  a foot  as  the  unit  of  length,  and  therefore  a square 
foot  as  the  unit  of  area, 

measure  of  the  area =48  x 25=1200  ; 
the  area  is  1200  square  feet. 

Ex.  (2).  A rectangular  board  is  2 ft.  7 in.  long  and  1 
ft.  4 in.  broad,  what  is  the  area  of  its  surface  ? 

Taking  1 inch  as  the  unit  of  length,  and  therefore  1 square 
inch  as  the  unit  of  area, 

measure  of  the  area =31  x 16  = 496  ; 

.'.  the  area  is  496  square  inches. 

Or,  we  might  take  1 foot  as  the  unit  of  length,  and  then 
measure  of  area  = 2 x 1^  = = 3,^  ; 

.•.  the  area  is  3^  square  feet. 

Ex.  (3).  The  length  of  the  side  of  a squaio.  croquet- 
ground  is  49  yards,  what  is  its  area? 

Taking  1 yard  as  a unit  of  length, 

area  (49  x 49)  sq.  yds.  = 2401  scp  yds. 
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No  IE.  Observe  the  difl'erence  between  the  expres- 
sions -1:9  i/ardtj  S(juctre  and  49  miuare  yards.  The  former 
lefeis  to  a scpiare  whose  side  is  49  yards,  and  wliose  area 
is  2401  S((uare  yards ; tlie  latter  to  a surface  wliose  area 
is  49  s([uare  yards. 

Ex.  (4).  rectangular  bowling-green  is  56  yards  long 
and  42  yards  broad.  Eind  the  distance  from  corner  to 
coiTier. 

i>y  Euclid  I.  47,  we  know,  that  in  a right-angled 
triangle  the  square  on  the  side  opposite  the  right  angle 
is  equal  to  the  sum  of  the  squares  on  the  sides  containing 
the  right  angle.  * 

Hence  the  square  of  the  measure  of  the  side  opposite 
the  right  angle  is  equal  to  the  sum  of  the  squares  of  the 
measures  of  the  sides  containing  the  right  angle. 

Thus,  in  our  present  example, 
square  of  measure  of  distance  from  corner  to  corner 

= (56  X 56)  + (42  X 42)  = 4900; 

.’.  distance  is  70  yards. 

Examples,  (cxxi.) 

ni-d  the  ai ea  of  the  rectangles  having  the  following'' 
dimensions : 

(1)  '7  ft.  by  5 ft.  (2)  13^  ft.  by  10  ft. 

(3)  22^  ft.  by  13^  ft.  (4)  5 ft.  4 in.  by  2 ft.  3 in. 

(5)  17  ft.  5 in.  by  8 yd.  2 ft.  (6)  5 yd.  1 ft.  by  4 yd.  2 ft. 

(7)  12  yd.  2 ft.  by  5 yd.  1 ft. 

(8)  6 yd.  2 ft.  3 in.  by  2 yd.  1 ft.  5 in. 

(9)  7 yd.  2 ft.  by  5 yd.  2 ft.  6 in. 

Find  the  area  of  the  squares  whose  sides  have  the 
following  lengths  : 

(10)  5^  yd.  (11)  37i  yd.  (12)  17|  ft. 

(13)  29^  ft.  (14)  9 ft.  7 in.  (15)  3 ft.  4 in. 

(16)  7 yd.  1 ft.  5 in.  (17)  15  yd.  2 ft.  3 in. 

Find  the  breadth  of  the  following  rectangles,  haviim 
given  the  area  and  length  : 

(18)  Area  176  sq.  ft.,  length  11  ft. 

(19)  Area  71  sq.  ft.  100  sq.  in.,  length  9 ft.  8 in. 
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(20)  Area  854  sq.  ft.  84  sq.  in. , length  97  ft.  8 in, 

(21)  Area  1 acre,  length  440  yd. 

(22)  Area  5 acres,  length  275  yd. 

(23)  Area  5 ac.  1 ro.  36  po, , length  267  yd.  2 ft. 

What  are  the  sides  of  the  squares  whose  areas  are 

(24)  81  sq.  ft.  (25)  256  sq.  ft. 

(26)  1178  sq,  yd,  7 sq.  ft.  (27)  33  ac.  4305  sq.  yd. 

(28)  A rectangular  field  is  225  yards  in  length  and  120 
yards  in  breadth  ; what  will  be  the  length  of  a straight  path 
from  corner  to  corner  ? 

(29)  A rectangular  field  is  300  yards  long  and  200  yards 
broad.  Find  the  distance  from  corner  to  corner. 

(30)  A rectangular  plantation,  whose  width  is  88  yards, 
contains  2^  acres.  Find  the  distance  from  corner  to  corner. 

(31)  What  is  the  length  of  the  diagonal  of  a square  whose 
side  is  5 inches  ? 

(32)  The  area  of  a square  is  390625  square  feet.  What  is 
the  length  of  the  diagonal  ? 

CARPETING  ROOMS. 

k>26.  If  we  know  the  area  of  the  floor  of  a room,  we 
know  how  many  square  inches  of  cai-pet  will  be  requii’ed 
to  cover  it.  Carpets  are  sold  in  strips,  and  when  the 
width  of  a strip  is  known,  we  shall  know  how  much 
length  of  carpet  will  be  i-equired  to  cover  a given  surface. 

For  instance,  if  the  surface  l)e  162  square  feet,  and  the 
carpet  selected  be  27  inches  wide,  we  reason  thus  ; 

162  sq.  ft.  = 162  x 144  sq.  inches  ; 

.'.  length  of  carpet  required  = 1 in.  =864  in.  = 24  yds. 

Then  we  find  the  cost  of  24  yards  at  $1.20  per  yard 
to  be  $28.80. 

Examples,  (cxxii.) 

How  many  yards  of  carpet,  27  inches  wide,  will  be 
required  for  rooms  whose  dimensions  are  : 

(1)  15  ft.  by  13  ft.  (2)  25  ft.  by  12  ft.  6 in. 

(3)  22  ft.  4 in.  by  20  ft.  3 in.  (4)  27  ft.  by  144  ft. 

(5)  35  ft.  4 in.  by  27  ft.  3 i.i. 
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Find  tlie  expense  of  carpeting  rooms  whose  dimen- 
sions ju'(!  : 

((>)  18  ft.  by  14  ft.,  with  carpet  30  inches  wide,  at  $1 
a yard. 

(7)  22  ft.  by  15i  ft.,  with  carpet  27  inches  wide,  at  $1.80 
a yard. 

(8)  20  ft.  9 in.  by  23  ft.  0 in.,  with  carpet  a yard  wide,  at 
$1.08  a yard. 

(9)  34  ft.  8 in.  by  13  ft.  3 in.,  with  carpet  | yard  wide,  at 
3^.  4^d.  a yard. 


227.  To  find  the  quantity  of  paper  required  to  cover 
o?ie  wall  of  a room,  we  find  the  area  of  the  surface  of  the 
wall  by  taking  the  product  of  the  measures  of  the  length 
and  breadth  of  that  wall,  the  latter  being  the  same  as 
the  height  of  the  room.  Hence,  we  shall  find  the  area 
of  the  /bur  walls  of  the  room  //  we  take  the  measure  o/ 
the  compass  of  the  room  and  multiply  it  by  the  measure  oj 
the  height. 

By  the  compass  of  a room  we  mean  the  length  of  a 
string  stretched  tight  on  the  floor,  and  going  all  round 
the  room. 

Deductions  for  doors,  windows,  and  fire-place  must  be 
made  in  practice. 

Suppose,  then,  we  have  to  find  how  much  paper  is 
required  for  the  walls  of  a room  whose  length  is  22  ft. 
3 in.,  breadth  17  ft.  4 in.,  and  height  9 ft.  6 in. 

We  first  find  the  compass  of  the  room,  thus  : 


To  get  the  area  of  paper  required,  we  multiply  the 
measure  of  the  compass  of  the  room  by  the  measure  of 
the  height,  thus  : 


PAPFAilNG  THE  WALLS  OF  A ROOM. 


ft.  in. 
22 
17 
22 
17 


79  2 compass  of  the  room. 


area  = (9^  x 79|-)  sq.  ft.  = 


sq.  ft.  = 752  sq.  ft. 
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Note. — Papers,  like  carpets,  are  sold  in  strips,  and  if 
we  know  the  width  of  a strip  we  shall  know  how  many 
feet  in  length  will  be  required  to  cover  a given  surface. 

Thus,  in  the  room  under  consideration,  if  the  paper  be  20 
inches  wide, 

length  of  paper  required  = (752 ft.  = -1215  _ 45l|-  ft. 

2 0 

Examples,  (cxxiii.) 

How  many  square  feet  of  paper  will  be  required  for 
rooms  whose  dimensions  are  : 

(1)  Length,  19  ft. ; breadth,  16  ft. ; heigSit,  9 ft.? 

(2)  Length,  24|^  ft. ; breadth,  18j  ft. ; height,  10  ft.  ? 

(3)  Length,  25  ft.  7 in.;  breadth,  19  ft.  4 in.;  height, 
9 ft.  9 in.  ? 

(4)  Length,  23  ft.  5 in. ; breadth,  18  ft.  7 in. ; height, 
9 ft.  G in.  ? 

Find  the  expense  of  papering  I’ooms  whose  dimen- 
sions are  : 

(5)  Length,  18  ft. ; breadth,  14  ft. ; height,  8 ft. ; with 
paper  16  inches  wide,  at  20  cents  a yard. 

(6)  Length,  20  ft.  6 in. ; breadth,  17  ft.  4 in. ; height,  9 ft. ; 
with  paper  20  inches  wide,  at  10  cents  a yard. 

(7)  Length,  30  ft.  8 in. ; breadth,  26  ft.  5 in. ; height,  10 
ft.  6 in. ; with  paper  2 ft.  wide,  at  8d.  a yard. 

(8)  Length,  26  ft.;  breadth,  21  ft. ; height,  10  ft.;  wdth 
paper  20  in.  wide  at  i)d.  a yard,  allowing  for  a fireplace  which 
is  5 ft.  3 in.  by  4 ft.,  a door  which  is  7 ft.  by  4^  ft.,  and  two 
wdndows,  each  6 ft.  by  3^-  ft. 

Miscellaneous  Examples,  (cxxiv.) 

(1)  Find  the  cost  of  varnishing  the  floor  of  a room  14  ft. 
4 in.  broad,  and  15  ft.  6 in.  long,  at  20  cents  per  square  yd. 

(2)  What  will  it  cost  to  pave  an  area  146  ft.  9 in.  long  and 
88  ft.  9 in.  broad,  at  36  cents  per  square  yard  ? 

(3)  The  area  of  a square  garden  is  4 roods  1 pole  29  sq. 
yd.  6|  sq.  ft.  Find  the  length  of  its  side  ? 

(4)  Find  the  length  of  the  side  of  a square  whose  area  is 
1 ro.  26  po.  28  sq.  yd.  4^  s(p  ft. 

(5)  Find  the  expense  of  turting  a plot  of  ground  which  is 
40  yd.  long  and  100  ft.  w'ide  with  turfs  each  a yard  in  length 
and  1 ft.  in  breadth,  the  turfs,  when  laid,  costing  6s.  9d. 
ner  hundred. 
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(G)  A square  room,  whose  floor  measures  32  sq.  yd.  1 s(]. 
ft.,  is  11  ft.  0 ill.  in  height.  Find  the  expense  of  wj^ite- 
washing  its  ceiling  and  walls  at  5 cents  per  sijuare  yard. 

(7)  It  costs  ^)9  to  cover  the  floor  of  a room  yd.  long  by 

yd.  wide,  with  carpet  2 ft.  wide.  Find  the  price  of  the 

carpet  per  yard. 

(8)  If  the  cost  of  papering  a room  8;^-  yd.  long  and  G§-  yd. 
wide,  with  paper  2 ft.  wide  at  4d.  per  yard,  be  £2  Ifla.  8d., 
find  the  height  of  the  room. 

(9)  A rectangular  field,  whose  length  is  997  yd.  1 ft.,  con- 
tains 12  acres  4087  sq.  yd.  1 sq.  ft.  Find  the  breadth  of 
the  field. 

(10)  How  many  acres  are  there  in  a square  field  each  side 
of  which  is  330  yd.? 

(11)  The  length  of  a room  is  21  ft.  and  its  height  10  ft. 
6 in. , and  the  area  of  the  floor  is  of  the  area  of  the  four 
walls.  Find  the  breadth  of  the  room. 

(12)  What  length  must  be  cut  off  a board  which  is  G|  in. 
broad,  that  the  area  may  contain  a square  foot  ? 

(13)  What  is  the  expense  of  papering  a room  4 ycl.  6|  in 
long,  3 yd.  11|-  in.  wide,  and  3 yd.  1 ft.  high,  with  paper 
half  a yard  wide,  at  12  cents  a yard  ? 

(14)  How  many  stones,  each  2 feet  long  and  ..5^  inches 
wide,  would  be  required  to  pa”^e  a square  courtyard  whose 
side  is  124  feet  ? 

(15)  What  is  the  cost  of  papering  a room  15  ft.  long,  12 
ft.  wide,  and  10  ft.  high,  with  paper  -§  yd.  -wide,  at  12^  cents 
a,  yard  ? 

(16)  Find  the  cost  of  papering  a room  21  ft.  long,  15  ft. 
wide,  and  12  ft.  high,  with  paper  2^  ft.  wide,  at  15  cents  a 
yard,  allowing  for  a door  7 ft.  high  and  3 ft.  wide,  two 
windows  each  5 ft.  high  and  3 ft.  wide,  and  a panelling  2 feet 
high  round  the  floor. 

(17)  The  length  of  one  side  of  a rectangular  field  is  572 
yards,  and  the  area  of  the  field  is  50  ac.  2 ro,  32  po.  Find 
the  length  of  the  other  side  and  of  the  diagonal. 

(18)  A rectangular  field,  300  yards  long  and  150  broad,  is 
separated  into  4 equal  parts  by  2 bands  of  trees,  20  feet  wide, 
parallel  to  the  sides.  HowJarge  will  each  part  be,  and  what 
will  be  the  area  covered  by  the  trees  ? 

(19)  A room,  whose  height  is  11  feet,  and  length  twice  its 
breadth,  takes  143  yards  of  paper  2 feet  wide  for  its  four 
walls.  How  many  yards  of  gilt  moulding  will  be  required  ? 
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(20)  What  will  be  the  cost  of  paintiog  the  walls  and 
ceihng  of  a room  whose  height,  length,  and  breadth  are  12 
ft.  6 in.,  27  ft.  4 in.,  and  20  ft.  respectively,  at  36  cents  per 
square  yard  ? 

(21)  Find  the  expense  of  carpeting  a room  15  ft.  9 in.  long 
and  13  ft.  4 in.  broad,  with  carpet  27  inches  wide,  at  95 
cents  per  yard. 

(22)  Find  the  cost  of  carpeting  a room  10  yd.  2 ft.  long  and 
7 yd.  1 ft.  broad,  with  carpet  f yd.  wide,  at  $1.08  a yard. 

(23)  If  the  cost  of  carpeting  a room  11  yd.  long  and  8 yd. 
wide,  with  carpet  at  3s.  a yard  be  £19  16s.,  find  the  width 
of  the  carpet. 

(24)  How  many  flag-stones,  each  5 '76  ft.  long  and  4’15  ft. 
wide,  are  requisite  for  paving  a cloister  which  incloses  a 
rectangular  court  45  77  yd.  long  and  41 '93  yd.  wide,  the 
cloister  being  12  '45  ft.  wide  ? 

XXXIV.  Measurement  of  Solidity. 

228.  The  Unit  of  Measurement,  by  which  Ave  measure 
the  Volume  of  a Solid  body,  or  the  Capacity  of  a vessel, 
is  derived  from  the  Unit  of  Length.  Thus,  if  we  take 
an  inch  as  the  unit  of  length,  and  construct  a cuhe^ 
each  of  whose  edges  is  an  inch  in  length,  this  Cubic 
Inch  may  be  taken  as  the  Unit  of  Volume,  and  the 
measure  of  any  given  volume  will  be  the  number  of  times 
it  contains  this  unit. 

229.  Let  ABDC  be  a rectangle,  and  let  the  side  AB 
be  4 inches  in  length,  and  the  side  AC  3 inches  in  length. 

A B 
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Tlieii  ABCD  will  contain  12  square  inches  (Art.  225). 

Now,  suppose  we  construct  a number  of  blocks  of 
wood,  perfect  cubes,  whose  volume  is  a cubic  inch,  and 
place  one  of  these  on  each  side  of  the  squares  in  A13D0, 
and  then  place  another  of  the  blocks  on  the  top  of  each 
of  the  first  set,  and  so  on  till  we  have  piled  up  5 layers. 
Then  we  shall  have  constructed  a rectangular  solid, 
whose  length  is  4 inches,  breadth  3 inches,  and  depth  or 
thickness  5 inches. 

Now  the  number  of  cubic  inches  in  this  solid  we 
estimate  in  the  following  way : for  each  of  the  squares 
in  ABDC  we  shall  have  a pile  of  5 cubic  inches;  there- 
fore the  number  of  cubic  inches  in  the  solid  will  be 
5x12,  or  60. 

Hence  we  obtain  the  following  Hule  : 

To  find  the  cubic  content  of  a rectangular  solid^  find 
the  continued  product  of  the  measures  of  the  lengthy 
breadth,^  and  thickness^  and  the  residt  is  the  measure  o/ 
the  cubic  content. 


Ex.  (1 ).  Find  the  cubic  content  of  a rectangular  piece 
of  timoer  whose  length  is  47  ft.,  breadth  4 ft., 
thickness  3 ft. 

Taking  a foot  as  the  unit  of  length,  and  therefore  a cubic 
foot  as  the  unit  of  cubic  content, 

measure  of  cubic  content  is  47  x 4 x 3 — 564  ; 

.'.  the  cubic  content  is  564  cubic  feet. 


Ex.  (2).  What  is  the  cubic  content  of  a room  whose 
length  is  22  ft.  6 in.,  breadth  18  ft.  3 in.  and  height 


10  ft.? 


Cubic  content  = (22^  x 18j  x 10)  cub.  ft. 

- -^5X73X10  ft  _ 41064  cub.  ft. 

2X4  ^ 

Ex.  (3).  A rectangular  sheet  of  water,  of  uniform 
depth,  is  430  yards  long,  270  yards  broad,  and  contains 
73 1 4300  cubic  feet  of  water.  What  is  its  depth  ? 
Reducing  the  length  and  breadth  to  feet, 

area  of  surface  = (430  x 3 x 270  x 3)  sq.  ft. ; 


.’.  depth  = 


7.31  4.3  00 

4yox;iX270X3 


ft.  = 7 ft. 
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Examples,  (cxxv.) 

Fiiicl  the  cubic  content  of  the  rectangular  solids  whose 
dimensions  are  : 

(I)  8 ft.,  7 ft.,  6 ft.  (2)  10|  ft.,  8|  ft.,  6^  ft. 

(3)  5 ft.  6 in.,  4 ft.  3 in.,  3 ft.  7 in. 

(4)  11  ft.  8 in. , 9 ft.  10  in.,  7 ft.  5 in. 

(5)  6 yd.  2 ft.  4 in.,  3 yd.  1 ft.  7 in.,  4 ft.  11  in. 

(6)  How  many  bricks  will  be  required  to  build  a wall  75 
ft.  long,  6 ft.  high,  and  18  in.  thick,  each  brick  being  9 in. 
long,  4|  in.  wide,  and  3 in.  deep  ? 

(7)  A lake,  whose  area  is  45  acres,  is  covered  with  ice  3 
inches  thick.  Find  the  weight  of  the  ice  in  tons,  if  a cubic 
foot  of  ice  weigh  920  oz.  avoir. 

(8)  If  500  men  excavate  a basin  800  yd.  long,  500  yd. 

wide,  and  40  yd.  deep,  in  4 months,  how  many  men  will  be 

required  to  excavate  a basin  1000  yd.  long,  400  yd.  wide,  and 
50  yd.  deep,  in  5 months  ? 

(9)  A square  block  of  stone,  2 ft.  in  thickness,  is  in  cubic 
content  6 cub.  ft.  24  in.  What  is  the  length  of  its  edge  ? 

(10)  What  weight  of  water  will  a rectangular  cistern  con- 
tain, the  length  being  4 ft. , the  breadth  2 ft.  6 in. , and  the 
depth  3 ft.  3 in.,  when  a cubic  foot  of  water  weighs  1000  oz.  ? 

(II)  A block  of  stone  is  4 ft.  long,  2^  ft.  broad,  and  IJ  ft. 
thick ; it  weighs  27  cwt.  Find  the  weight  of  100  cubic 
inches  of  the  stone. 

(12)  A cubic  foot  of  v/ater  weighs  1000  oz.  Find  the 
length  of  the  side  of  a cubic  vessel  whose  contents  (water) 
weigh  4 tons  12  cwt.  3 qr.  10  lbs.  7 oz.  (112  lbs.  = 1 cwt.) 

(13)  If  120  men  can  make  an  embankment  f of  a mile 
long,  30  yards  wide,  and  7 yards  high,  in  42  days,  how  r»any 
men  would  it  take  to  make  an  embankment  1000  yards  long, 
36  yards  wide,  and  22  feet  high,  in  30  days  ? 

(14)  A rectangular  cistern,  9 ft.  long,  6 ft.  4 in.  wide,  and 
2 ft.  3 in.  deep,  is  filled  with  liquid  which  weighs  2520 
pounds.  How  deep  must  a rectangular  cistern  be  Avhich 
will  hold  3850  pounds  of  the  same  liquid,  its  length  being  8 
ft.,  and  its  width  5 ft.  6 in.? 

(15)  Find  the  cost  of  making  a road  110  yards  in  length 

and  18  feet  wide  ; the  soil  being  first  excavated  to  the  depth 
of  1 foot,  at  a cost  of  Is.  per  cubic  yard  ; rubble  being  then 
laid  8 inches  deep,  at  l.s.  per  cnihc  yard,  and  gravel  placed  on 
the  top,  9 inches  thick,  at  2s,  ' tkt  cubic  yard. 
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(1)  Find  a number  such,  that  if  it  be  added  twenty-three 
times  to  37001,  the  sum  will  be  40200. 

(2)  A person  bought  500  yards  of  cloth  at  S3. 20  per  yard, 
and  retailed  it  at  S3. 35  per  yard.  What  was  his  profit? 

(3)  Find  the  H.  C.  F.  of  372,  837,  248  ; and  arrange  the 

three  fractions  |,  in  order  of  magnitude. 

(4)  A soldier  takes  7020  paces  in  a march  of  3|  miles. 
Find  his  length  of  pace. 

(5)  Divide  03(!G  farthings  into  an  equal  number  of  sover- 
eigns, half-sovereigns,  half-crowns,  and  farthings. 

(())  Divide  *14  by  7,  140  by  "07,  and  '014  by  7000  ; add  the 
results  together,  and  turn  the  decimal  into  a vulgar  fraction. 

(7)  Simplify  the  expression  7 '57  x ’30  — 2 ’345. 

(8)  The  polar  diameter  of  the  earth  is  41707700  feet. 
Keduce  this  to  miles. 

(0)  If  telegraph  posts  are  placed  00  yards  apart,  and  a 
train  passes  one  in  every  three  seconds,  how  many  miles  an 
hour  is  the  train  running  1 

(JO)  If  a person  spends  in  four  months  as  much  as  he 
earns  in  three,  how  much  can  he  lay  by  annually,  supposing 
that  he  earns  $420  every  six  months  ? 


(11)  How  many  steps  does  a man,  whose  length  of  pace  is 
32  inches,  take  in  4|  miles  ? 

(12)  Divide  $132.30  between  2 men,  so  that  one  may  re- 
ceive a third  as  much  again  as  the  other. 

(13)  Divide  by  f + | - xtj  express 

the  result  as  a decimal. 

(14)  Find  the  value  of 

+ i) 

and  express  the  result  as  a decimal. 

(15)  Simplify  the  expression  1'3  x (2’4  -t-  7 ’5)  -f-  2‘3G4  - 
1-097. 

(10)  Reduce  11  ro.  11  po.  11  yd.  to  inches,  and  find  what 
fraction  the  result  is  of  3 acres. 

(17)  A is  to  receive  $1.25  a day  every  day  he  works. 
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and  to  forfeit  $.80  every  day  he  is  idle.  At  the  end  of  75 
days  his  wages  amount  to  $09.15.  How  many  days  was 
he  idle  ? 

(18)  If  24  men  can  do  a piece  of  work  in  12  days  of  10 
hours  each,  how  many  men  can  do  three  times  as  much  in 
10  days  of  8 hours  each  ? 

(19)  If  '3  of  an  estate  is  worth  $7500,  what  is  the  value  of 
'48  of  the  estate  ? 

(20)  A,  B,  and  O start  on  a tour,  each  with  $200  in  his 
pocket,  and  agree  to  divide  their  expenses  equally.  When 
they  return  A has  $37.50,  B $50.82,  and  G $16.71.  What 
ought  A and  B to  pay  G to  settle  their  accounts  ? 


(21)  Find  the  value  of 

1^-1%  f 9x5  llj 
i4x3  15’ 

and  reduce  to  its  lowest  terms 

(22)  Express  as  vulgar  fractions  in  the  lowest  terms 
24  •0025  and  ‘0008125  ; and  divide  1‘1214  by  5 ‘34  and  1121 ‘4 
by  -534. 

(23)  What  fraction  is  7 cwt.  4 lb.  of  3 tons  1 qr.  (long  ton)? 
How  often  must  one  go  round  a square  field  of  10  acres  to 
run  1 mile  ? 

(24)  A gunboat’s  crew,  consisting  of  a lieutenant,  a gunner, 
and  15  seamen,  captured  a prize  worth  £399  7s.;  the 
lieutenant’s  share  is  10  times  and  the  gunner’s  share  3 times 
as  much  as  that  of  each  seaman.  What  is  the  value  of  each 
person’s  share  ? 

(25)  Extract  the  square  root  of  167  ‘OOIO,  and  of  /^o\' 

(26)  A clock  which  loses  4 minutes  in  12  hours  is  10 
minutes  fast  at  midnight  on  Sunday.  What  o’clock  will  it 
indicate  at  6 o’clock  on  Wednesday  evening? 

(27)  The  distance  between  two  wickets  was  marked  out  for 
22  yards,  but  the  yard  measure  was  of  an  inch  too  short. 
What  was  the  actual  distance  ? 

(28)  What  is  the  difference  between  simple  interest,  com- 
pound interest,  and  discount?  Find  the  difference  between 
the  simple  interest  and  the  true  discount  on  $1900  for  1| 
years  at  8 per  cent. 

(29)  What  is  the  present  worth  of  a bill  of  $170,  due  in  4 
months,  reckoning  money  at  6 % per  annum  ? 
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(30)  Find  the  interest  on  $880  for  1 1 years  at  4a  p^^r  cent . 
and  the  discount  on  $929.50  for  2^  years,  at  2^-  per  cent. 


(32;  Find  the  vulgar  fraction  equivalent  to  • — — 

*00 

(33)  Which  is  the  better  investment,  the  3|-  per  cents  a^j 
91  or  the  4 per  cents,  at  103  ? 

How  much  must  a man  m the  former  that  he  may 

have  a yearly  income  of  $4851,  after  naying  an  income  tax 
of  2 cents  in  the  dollar  ? 

(34)  Two  ships  get  under  weigh  at  the  same  time  for  the 
same  port,  distant  1200  miles.  The  faste..  vessel  averages  10 
knots  an  hour,  and  arrives  at  the  port  a day  and  a half  before 
the  other.  What  will  the  latter  vessel  average  an  hour  ? 

(35)  Divide  $87.50  between  two  men,  so  that  one  may 
receive  half  as  much  again  as  the  other. 

(36)  A man  has  $3430  stock  in  the  3^  per  cents,  at  83| ; 
when  the  stock  rises  2 per  cent,  he  transfers  his  capital  to 
the  4 per  cents,  at  98.  Find  the  alteration  in  his  income  ? 

(37)  The  weight  of  the  water  contained  in  a rectangular 
cistern  8 ft.  long,  7 ft,  wide,  is  93f  cwt.  If  a cubic  foot  of 
water  weigh  1000  oz. , find  the  depth  of  -water  in  the  cistern. 

(38)  If  $3  is  the  discount  oft’  $333  for  2 months,  what  was 
the  rate  per  cent.?  What  should  be  the  discount  off  $333 
for  1 year  ? 

(39)  The  height  of  a tower  on  a river’s  bank  is  55  feet,  die 
length  of  a line  from  the  top  to  the  opposite  bank  is  78  feet. 
What  is  the  breadth  of  the  river  ? 

(40)  How  many  yards  of  matting,  2 ’4  feet  broad,  will  cover 
a floor  that  is  27*3  feet  long  and  20 •16  feet  broad  ? 


(41)  Simplify  the  fraction 


1^31)  Simplify 


l-010i5 


of  1 f ^ of  34  ^ 2 
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(42)  If  I of  1^  of  an  estate  be  worth  $300,  what  wi).l  be 

21 

the  value  of  --  of  the  estate  ? 

-A- 

1 -1 

(43)  Of  an  electric  cable  I-  rests  on  the  bottom  of  the  sea, 

hangs  in  the  water,  and  234g  yards  are  employed  on  land  f 

what  is  the  length  of  the  cable  ? 

(44)  Extract  the  cube  root  of  16777216. 

(45)  At  what  price  must  an  article,  wdiich  cost  15s. , be 
sold  so  as  to  gain  10  per  cent.  ? 

(46)  The  number  of  disposable  seamen  at  Portsmouth  is 
800,  at  Plymouth  756,  and  at  Sheerness  404.  A ship  is  com- 
missioned, whose  complement  is  490  seamen.  How  manj 
must  be  drafted  from  each  place  so  as  to  take  an  equal  pro- 
portion ? 

(47)  (a)  Find  the  difference  between  the  simple  and  com- 
pound interest  of  $416. 66|  for  2 years  at  8 per  cent. 

(b)  Find  the  rate  of  interest  when  the  discount  on  $211.60 
due  at  the  end  of  1^  years  is  $27 .60. 

(48)  What  sum  will  amount  to  $3213  in  ten  years  at  8 
per  cent,  simple  interest  ? 

(49)  The  length  of  a rectangular  field  which  contains  4 ac. 
3 ro.  14  po.  26*1^  sq.  yd.  is  260  yd.  1 ft.  4 in. ; Avhat  is  its 
breadth  ? 

(50)  A room  is  14  ft.  3 in.  high,  20  ft.  wide,  24  ft.  long  ; 
what  will  it  cost  to  paper  it  with  paper  2^  ft.  wide,  whose 
price  is  ll|^d.  per  yard  ; allowing  8 ft.  by  5 ft.  3 in.  for  each 
of  four  doors,  10  ft.  by  6 ft.  8 in.  for  each  of  tvm  windows, 
ana  6 ft.  6 in.  by  5 ft.  for  a fireplace  ? 


(51; 


(52) 


Simplify  the  fraction 

3 - I 

3 4-  ■ 
3 + i 
3-^ 

Find  the  value  of 


of 


of 


2 

2 4-  -i 

2lj 

3 - i 


•003  of  £1  5.S.  -p  -069  of  £5  - -8  of  2s.  3d. 


(53)  If  f of  the  cargo  of  a ship  be  worth  $16000,  what  will 
be  the  value  of  of  of  the  rewiainder  ? 

(54)  .1  can  mow  5 acres  of  grass  in  3 days,  B 7 acres  in  9 
•lays,  C 11  acres  in  12  days  ; in  how  many  days  can  they 
jointly  mow  121  acres  ? 
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(55)  A watch,  which  is  5 m.  40  a.  fast  on  Monday  at  noon, 
is  2 in.  51  8.  last  at  midnight  on  the  lollowing  Sunday : what 
did  it  lose  in  a day  ? 

(50)  The  rent  of  a farm  is  $720,  and  the  taxes  are  14| 
per  cent,  on  the  rent:  find  tlie  amount  of  rent  and  taxes 
together 

(57)  Tliree  persons  divide  the  cost  of  an  entertainment 
amongst  them  in  sucli  a manner  that  the  first  pays  ^ of  tlie 
whole,  and  the  second  § of  what  the  first  pays,  and  the  third 
pays  the  remaiudor,  which  is  JB2.50 : what  is  the  amount  of 
the  bill? 

(58)  If  an  income  of  {jgl200  pays  818  for  income  tax,  how 
much  must  be  paid  on  an  income  of  $750  when  the  tax  is 
half  as  much  again  ? 

(59)  A invests  $552  in  the  3.^  per  cents,  when  they  are  at 
92 ; B invests  $679  in  the  3 per  cents,  when  they  are  at  97. 
Find  the  difference  of  their  incomes. 

(60)  What  is  the  cost  of  the  carpet  for  a room,  the  dimen- 
sions of  which  are  21  feet  long,  15|  feet  wide,  a^  cents 
per  square  yard  ? 


(61)  Simplify. 

\4i  + 5i  10^1  ^ \ 2f  • 8,^/  P405 

(62)  A regiment  marching  3^-  miles  an  hour  makes  110 
steps  a minute  : what  is  the  length  of  the  step  ? 

(63)  How  long  would  a column  of  men,  extending  3420 
feet  in  length,  take  to  march  through  a street  a mile  long  at 
the  rate  of  58  paces  in  a minute,  each  pace  being  2^  feet  ? 

(64)  A street  being  850  feet  long,*  and  the  width  of  the 
pavement  on  each  side  being  5 feet  3 in.  find  the  cost  of  pav- 
ing it  at  37j  cents  a square  foot? 

(65)  Two  pipes  together  fill  a cistern  in  1 hour:  one  ctf 
them  alone  fills  it  in  hour.  How  long  will  it  take  the 
other  to  fill  it  ? 

(66)  How  many  hours  a day  must  42  boys  wcrrk,  to  do  in 
15  days  what  27  men  can  do  in  28  days  of  10  hours  long ; the 
work  of  a boy  being  half  that  of  a many  ? 

(67)  At  what  rate  will  the  simple  interest  on  $125  amount 
to  813.124^  in  years  ? 

(68)  What  principal  will  give  $616  simple  interest  in  5^ 
years  at  6|  per  cent.  ? 
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(69)  A log  of  timber  is  18  ft.  long,  1 ft.  4 in.  wide,  and  15 
in.  thick.  If  a piece  containing  2h  solid  feet  be  cut  off  the 
end  of  it,  what  length  will  be  left  ? 

(70)  If  8 guineas  be  expended  in  purchasing  Brussels 
carpet  f yd.  wide,  at  3*-.  Qd.  a yard,  for  a room  20  ft.  long 
and  16  ft.  9 in.  broad,  how  much  of  the  floor  will  remain 
uncovered  ? 


(73) 


Simplify 


. 

2^  + 3j 


•06 

•6  ‘ 


(72)  Find  the  value  of 

■02  of  £1  + -03  of  7s.  Gd.  + -014  of  2s.  9d 

(73)  Extract  the  square  root  of  30712*5625  of  and  of 
000000133225. 


(74)  A bankrupt  owes  $7850,  and  pays  37^  cents  in  the 
dollar.  How  much  did  his  creditors  jointly  lose  ? 

(75)  If  14  men  can  mow  35  acres  of  grass  in  6 days  of  10 
hours  each,  in  how  many  days  of  12  hours  each  can  3 men 
mow  24  acres  ? 


(76)  If  9 men  or  16  women  could  do  a piece  of  work  in 
144  days,  in  what  time  would  7 men  and  9 women  do  it, 
working  together  ? 

(77)  Divide  $2849  among  A,  B,  and  C,  in  the  proportion 
of  '7,  '28,  and  056. 

(78)  The  mathematical  discount  on  a sum  of  money  for  2 
years  is  $360  ; the  interest  on  the  same  sum  for  the  same 
time  is  $400.  Find  the  sum  and  the  rate  per  cent. 

(79)  Find  the  gain  or  loss  per  cent,  in  buying  oranges  at 
$2.50  per  hundred  and  selling  them  at  8 for  12  cents. 

(80)  What  will  be  the  cost  of  papering  a room  21  ft.  long 
by  15  ft.  broad  and  11  ft.  high,  which  has  two  windows,  each 
9 ft.  high  and  3 ft.  wide,  a door  7 ft.  high  and  3 ft.  6 in. 
wide,  and  a fire-place  4 ft.  high  by  4 ft.  6 in.  wide,  with 
paper  2 ft.  3 in.  wide  at  9s.  a piece;  the  price  of  putting  it  on 
being  Gd,  per  piece,  and  each  piece  containing  12  yards  ? 


(81)  Simplify 


(1) 

(2) 


04 


+ OlV 
41  - 2 ' + 13 
(3  71  - 1 908)  X 

O _ 7 4 

“ - .-i.-j:! 
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(82)  A man  owns  of  a mine,  and  sells  ISoi  of  his  share. 
What  fraction  of  the  mine  has  he  left  ? 

(83)  A and  B can  do  a piece  of  work  in  8 days,  B and  C 
can  do  it  in  12  days,  and  A,  />,  and  C can  do  it  in  0 days. 
In  how  many  days  can  A and  C do  it  ? 

(84)  A clock  which  gains  7|-  minutes  in  24  hours  is  12 
minutes  fast  at  midnight  on  Sunday.  V/hat  o’clock  will  it 
indicate  at  4 o’clock  on  Wednesday  afternoon  ? 

(85)  Gunpowder  being  composed  of  33  parts  of  nitre,  7 of 
Dharcoal,  and  5 of  sulphur,  find  how  many  pounds  of  each 
will  be  required  to  make  30  lbs.  of  powder. 

(80)  What  is  the  difference  between  Interest  and  Discount  ? 
Which  of  the  two  is  greater '{ 

Find  the  difference  between  the  interest  and  discount  on 
$1639  for  4f  mos.  at  O^^y  per  cent. 

(87)  Find  the  diflFerence  between  the  true  and  bank  dis- 
counts on  a note  of  $10400  due  in  0 months  (days  of  grace 
included),  at  8 % per  annum. 

(88)  4 of  A’s  stock  was  destroyed  by  fire,  ^ of  the  re- 
mainder was  injured  by  water  and  smoke  ; he  sold  the 
uninjured  goods  at  cost  price,  and  the  injured  goods  at  a 
third  of  cost  price.  He  realized  $1155.  What  did  he  lose 
by  the  fire  ? 

(89)  Having  given  tha,t  the  weight  of  a cubic  foot  of  water 
is  1000  oz.,  and  that  the  imperial  gallon  contains  277 '274 
cubic  inches,  find  the  weight  of  a pint  of  water. 

(90)  A room  is  22  ft.  6 in.  long,  20  ft.  3 in.  wide,  and  10 
ft.  9 in.  high.  Find  the  cost  of  carpeting  the  room  at  $1.20 
a square  yard,  and  of  papering  the  walls  at  20  cents  a square 
yard. 


(91)  Simplify 

-004  0005 

2-423  -f  3 576  -f-  2-00019li 

(92)  The  quotient  in  a division  question  equals  six  times 
the  divisor,  and  the  divisor  equals  six  times  the  remainder ; 
the  three  amount  together  to  516.  Find  the  dividend. 

(93)  Add  together  -60625  of  .£1  -I-  *142857  of  14s.  lO^d. , 
and  ff  of  of  £3  5s.  Id.,  and  express  the  result  as  the 
decimal  of  27  shillings. 

(94)  A clock  gains  3^  minutes  a day.  How  must  the 
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hands  ho  placed  at  noon  so  as  to  [loint  to  true  time  at  7 h. 
30  m.  p.  M.  ? 

(1)5)  A person  invests  $750  at  simple  interest,  and  at  the 
end  of  3 years  and  8 months  he  finds  that  he  possesses 
$950.25  ; at  what  rate  per  cent,  per  annum  was  his  profit? 

(90)  A person’s  half-yearly  income  is  derived  from  the 
proceeds  of  $4550  at  a certain  rate  per  cent. , and  $5420  at  1 
per  cent,  more  than  the  former.  His  whole  income  is  $453. 
Determine  the  rates. 

(97)  What  will  be  the  cost  of  enclosing  a rectangular 
garden,  90  yd.  long  and  30  yd.  2 ft.  3 in.  broad  with  a wall 
8 ft.  4 in.  high,  at  the  rate  of  $1.20  per  superficial  square 
yard  ? 

(98)  A person  invests  £10000  in  3 per  cents,  at  75,  and 
when  they  rise  to  78  he  sells  out  and  invests  the  produce  in 
bank  shares  at  £208  each,  which  pay  a dividend  of  £8  per 
share.  Show  that  his  income  is  not  altered. 

(99)  What  must  be  the  least  number  of  soldiers  in  a regi- 
ment to  admit  of  its  being  drawn  up  2,  3,  4,  5,  or  6 deep, 
and  also  of  its  being  formed  into  a solid  square  ? 

(100)  If  $40  is  a proper  discount  oflF  $360  for  8 months, 
what  should  be  the  12  months’  i’lterest  on  $360  ? 


(101)  Multiply  57875  by  729819  with  three  lines  of  multi- 
nlication,  and  divide  123456  bv  63,  using  short  division. 

(102)  A French  metre  = 1 0936  of  a yard,  and  a centi- 
metre is  the  hundredth  part  of  a metre.  Find  a centimetre 
111  decimals  of  an  inch  to  4 places. 

(103)  A and  B can  do  a piece  of  work  in  4 days,  B and  C 
in  5|  days,  and  A and  G in  4|  days.  In  what  time  can  each 
do  the  work  separately  ? 

(104)  M starts  from  C and  travels  towards  D at  a rate  of 
6 miles  per  hour ; two  hours  afterwards  N starts  from  0, 
and  going  10  miles  per  hour  reaches  D 4 hours  before  M. 
Find  the  distance  from  C to  D. 

(105)  Find  the  simple  interest  on  $2733^  at  4 per  cent,  for 
3 years  and  9 months  ; and  determine"  what  sum  will  amount 
to  $926. 10  in  3 years  at  5 per  cent,  compound  interest. 

(106)  Find  the  difference  between  the  discount  on  $1622.50 
for  14  months  at  7 per  cent,  per  annum  and  the  interest  on 
$1760  for  15  months  at  6 per  cent,  per  annum. 

(107)  A women  buys  a certain  number  of  apples  at  3 a 
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penny,  and  the  same  number  at  2 a penny  ; she  then  mixes 
tliom  and  sells  them  at  6 for  twopence.  How  much  does  she 
gain  or  lose  per  cent.? 

(108)  A person,  by  disposing  of  goods  for  $182,  loses  9 per 
cent.  What  ought  they  to  have  been  sold  at  to  realize  a 
profit  of  7 per  cent.  ? 

(109)  Find  the  cost  of  papering  a room  14  ft.  5 in.  long, 
13  ft.  7 in.  broad,  and  12  ft.  3 in.  Wgh,  with  paper  at  14| 
cents  per  square  yard.  In  the  room  are  4 windows  4 ft.  by 
3 ft. , 2 doors  6 ft.  6 in.  by  2 ft.  6 in. , and  a fireplace  5 ft. 
by  4 ft. 

(110)  The  external  dimensions  of  a box  without  a lid  are, 
length  4 feet,  breadth  3 feet,  depth  2 feet,  and  the  thickness 
of  the  sides  and  bottom  is  the  same,  namely  1 inch.  If  the 
cost  of  a cubic  yard  of  the  material  is  9s.,  and  the  cost  of 
making  the  box  = of  the  cost  of  the  material,  what  will 
the  box  cost  ? 


(111)  Eight  bells  begin  tolling  together  at  the  same  in- 
stant, and  they  toll  at  intervals  of  1,  2,  3,  4,  5,  6,  7,  8 seconds 
respectively.  After  what  time  will  they  be  again  tolling  a- 
the  same  instant  ? 

(112)  Simplify 

1-|  - y of  if  1 _ /3^  5 r ^ f 

t of  ^^+51  -6  V7"^10i  18  7^  • 7’ 

(113)  A,  B,  and  G are  partners  ; A receives  two-fifths  of 
the  profits,  B and  G dividing  the  remainder  equally  ; A’s 
income  is  increased  by  $220  when  the  rate  of  profit  rises; 
from  8 to  10  per  cent.  Find  the  capital  of  B and  G. 

(114)  A railway  train,  having  left  a terminus  at  noon,  is 
overtaken  at  6 p.m.  by  another  train  which  left  the  same 
terminus  at  1 p.m.  If  the  former  train  had  been  10  miles 
farther  on  the  road  when  the  latter  started,  it  would  not  have 
been  overtaken  till  8 p.m.  Find  the  rates  of  the  trains. 

(115)  A person  invests  £5000  in  Turkish  6 per  cent,  stock 
at  80 ; find  the  rate  of  interest  he  gets  for  his  money.  When 
his  stock  has  risen  to  104  he  sells  out,  and  buys  £20  railway 
shares  at  £18,  which  pay  dividend  at  the  rate  of  4^  per  cent. 
Find  the  alteration  in  his  income. 

(llfi)  If  6 men  and  2 boyis  can  reap  13  acres  in  2 days, 
and  7 nien  and  » boys  can  reap  33  acres  iti  4 days,  how  long 
will  it  take  2 men  and  2 boys  to  reap  10  acres  ? 
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(117)  The  cost  price  of  a book  is  $4.75,  expense  of  the 
sale  6 %,  profit  24  % ; what  is  the  retail  price  ? 

(118)  Show  that  the  simple  interest  on  $625  for  8 months 
at  7 % is  equal  to  that  on  $1093.75  at  8 % for  4 months. 

(119)  One  clock  gains  4 minutes  in  12  hours,  and  another 
loses  4 minutes  in  24  hours.  They  are  set  right  at  noon  on 
Monday.  Determine  the  time  indicated  by  each  clock  when 
the  one  appears  to  have  gained  16^  minutes  on  the  other. 

(120)  A rectangular  court  is  50  yards  long  and  30  yards 
broad.  It  has  paths  joining  the  middle  points  of  the  oppo- 
site sides  of  6 feet  in  breadth,  and  also  paths  of  the  same 
breadth  running  all  round  it.  The  remainder  is  covered  with 
grass.  If  the  cost  of  the  pavement  be  12^  cents  per  square 
foot,  and  of  the  grass  70  cents  per  square  yard,  find  the 
whole  cost  of  laying  out  the  court. 


(121)  How  many  times  does  the  29th  day  of  the  month 
occur  in  400  consecutive  years  ? 

(122)  A creditor,  agreeing  to  receive  $281.25  for  a debt, 
finds  that  he  has  been  paid  at  the  rate  of  62^  cents  in  the 
dollar ; how  much  was  the  debt  ? 

(123)  A,  B,  and  G rent  a meadow  for  $43.  A puts  in  10 
horses  for  1 month,  B 12  cxen  for  2 months,  and  C 20  sheep 
for  3 months.  How  should  the  expense  be  divided  if  the 
quantities  eaten  by  a horse,  an  ox,  and  a sheep  during  the 
same  time  be  in  the  ratio  of  4,  3,  and  1 ? 

(124)  If  the  price  of  9760  bricks,  of  which  the  length, 
breadth,  and  thickness  are  20  inches,  10  inches,  and  12i 
inches  respectively,  be  $213.50,  what  will  be  the  price  of  100 
bricks  which  are  one-fifth  smaller  in  every  dimension  ? 

(125)  How  many  years’  purchase  should  I give  for  an 
estate  so  as  to  get  3^-  per  cent,  interest  for  my  money  ? 

(126)  How  often  between  11  and  12  are  the  hands  of  a 
clock  an  integral  number  of  minute  spaces  apart  ? 

(127)  A and  B walk  a race  of  25  miles  ; A gives  B 45 
minutes’  start ; A walks  uniformly  a mile  in  11  minutes,  and 
catches  B at  the  20th  milestone  ; find  B’s  rate,  and  by  how 
much  he  lost  in  time  and  space. 

(128)  A debt  is  due  at  the  end  of  4|  months ; ^ is  paid 
immediately,  and  ^ at  the  end  of  3 months  ; when  ought  the 
remainder  to  be  paid  i 
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(120)  A man,  by  selling  out  of  a 3 per  cent,  stock  at  09, 
gains  10  per  cent,  on  his  investment.  At  what  price  did  he 
buy,  and  what  was  his  income,  supposing  that  he  realized 
$15345? 

(130)  A tank  is  8 ft.  long,  5 ft.  4 in.  wide,  4 ft.  0 in.  deep. 
Find  the  number  of  gallons  it  contains,  having  given  that  1 
cub.  ft.  of  water  weighs  1000  oz. , and  that  a pint  of  water 
weighs  a^pouud  and  a quarter. 


(131)  Simplify 

1 ^(:l 

7i  of  3,»r  + 3^'i  • '13 


(132)  In  a dormitory  of  the  boys  are  in  the  upper 
school,  f of  the  remainder  in  the  middle,  and  the  rest,  8 in 
number,  in  the  lower.  Find  the  number  in  the  dormitory. 


(133)  The  circumference  of  the  fore- wheel  of  a carriage  is 
8 feet,  and  that  of  the  hind-wheel  is  10  feet.  In  what  dis- 
tance will  the  fore-wheel  make  100  revolutions  more  than 
the  hind- wheel  ? 


(134)  A and  B receive  $1.37^  for  digging  a garden.  They 
work  at  it  together  for  4^  hours  ; B then  left,  and  A finished 
the  work  in  3^  hours.  How  should  the  pay  be  divided  ? 

(135)  What  are  the  two  exact  times  when  the  hands  of  a 
watch  are  equally  distant  from  fig.  III.  ? 

(136)  In  how  many  years  will  $320  double  itself  at  7-f  per 
cent,  simple  interest  ? 

(137)  A person  invests  the  present  value  of  £2358,  due  two 
years  hence  at  4 per  cent.,  in  gas  shares,  which  pay  at  the 
rate  of  9 per  cent.;  he  gives  £144  for  each  share  of  £100. 
What  is  his  annual  income,  and  what  rate  per  cent,  does  he 
make  of  his  money  invested  in  the  gas  shares  ? 

(138)  At  billiards  A can  give  B 5 points  in  a game  of  50, 
and  C 10  points  in  50.  How  many  points  can  B give  G in  a 
game  of  90  ? 

(139)  How  much  money  must  one  invest  in  3 per  cent. 
Consols,  when  they  are  at  10  per  cent,  below  par,  in  order  to 
have  an  income  of  £2000  a year  ? 

(140)  A level  reach  in  a canal,  14  miles  6 furlongs  long 
and  48  feet  broad,  is  kept  up  by  a lock  80  feet  long,  12  feet 
broad,  and  having  a fall  of  8 ft.  6 in.  How  many  barges 
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might  pass  through  the  lock  before  tlie  water  in  the  uppei 
canal  was  lowered  one  inch  ? 


3|  i 

(141)  Find  the  value  of  | X $5.67. 

(142)  A can  do  a piece  of  work  in  6 days,  whicli  jt>  can 
destroy  in  4.  A has  worked  for  10  days,  during  the  last  5 o! 
whicli  B has  been  destroying ; liow  many  days  must  A now 
work  alone,  in  order  to  complete  his  task  ? 

(143)  Two  cisterns  of  equal  dimensions  are  filled  with 
water,  and  the  taps  for  both  are  opened  at  the  same  time. 
If  the  water  in  one  will  run  out  in  5 hours,  and  that  in  the 
other  m 4 hours,  find  when  one  cistern  will  have  twice  as 
much  water  in  it  as  t!ie  other  has. 

(144)  If  3 men,  4 women,  5 boys,  or  6 girls,  can  perform 
a piece  of  work  in  60  days,  how  lon^  will  it  take  1 man,  2 
women,  3 boys,  and  4 girls,  all  working  together? 

(145)  Two  trains  start  at  tl>e  same  time  from  London  and 
Edinburgh,  and  proceed  towards  each  other  at  the  rates  of 
30  and  50  miles  per  hour  respectively.  When  they  meet,  it 
is  found  that  one  train  has  run  100  miles  farther  than  the 
other.  Find  the  distance  between  London  and  Edinburgh. 

(146)  Two  persons  Ixiy  respectively  wdth  the  same  sums 
into  the  3 and  3^  per  cents.,  and  get  the  same  amount  of 
interest.  The  3 per  cents,  are  at  75  : at  what  price  are  the 
8^  per  cents.  ? . 

(147)  Divide  $1086.50  among  A,  B,  and  C,  m the  propor- 
tion of  2*3,  1T5,  and  *524  respectively. 

(148)  If  for  a sovereign!  one  can  buy  11  gulden  12  kreut- 
zers  or  25*5  francs,  and  for  one  20-franc  piece  9 gulden  2J 
kreutzers,  how  much  per  cent,  is  gained  by  buying  French 
gold  with  English  gold  before  buying  German  money  ? 

(149)  Express  09.(-  miles  in  metres,  32  metres  being  taken 
to  be  equivalent  to  35  yards. 

(150) ^  Find  the  cost  of  painting  the  walls  ot  a square  room 
14  ft.  high  and  18  ft.  long,  with  two  doors  8 ft.  b}'’  4,  and 
three  windows  10  ft.  by  5,  the  amount  saved  by  each  window 
being  T2  16s.  3d.  What  additional  height  would  increase 
the  cost  by  nine  shillings. 


(161)  Simplify 


2!  -f  34 

H 


i + I of 
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(152)  Two  lines  are  41'0G328  inches  and  '0438  of  an  inch 
long  respectively.  How  many  lines  as  long  as  the  latter  can 
be  cut  off  from  Hie  former,  and  what  will  be  the  length  of 
the  remaining  line  ? 

(153)  A and  jB  start  to  run  a race  ; their  speeds  are  as  17 
to  18.  A runs  2 miles  in  IG  min.  48  sec. ; B finishes  the 
course  in  34  minutes  : determine  the  length  of  the  course. 

(154)  A boat’s  crew  row  over  a course  of  a mile  and  a 
quarter  against  a stream  which  flows  at  the  rate  of  2 miles 
an  hour,  in  10  minutes.  The  usual  rate  of  the  stream  is  half 
a mile  an  hour.  Find  the  time  which  the  boat  would  take 
in  the  usual  state  of  the  river. 

(155)  A person  pays  one  tax  of  lOd.  in  the  £,  and  another 
of  5 per  cent,  on  his  income.  His  remaining  income  is  £545. 
What  was  his  original  income  ? 

(156)  A man  invested  $14350  in  the  U.  S.  G’s  at  107^,  the 
brokerage  being  ; what  will  be  his  clear  income  after  an 
income  tax  of  5%  is  deducted  ? 

(157)  A soldier  has  5 hours’  leave  of  absence  : how  far 
may  he  side  on  a coach  which  travels  10  miles  an  hour,  so  as 
to  return  to  the  camp  in  time,  walking  at  the  rate  of  5 miles 
an  hour  ? 

(158)  Two  trains  start  at  the  same  time,  the  one  from 
London  to  Norwich,  the  other  from  Norwich  to  London.  If 
they  arrive  in  Norwich  and  London  respectively  1 hour  and 
4 hours  after  they  pass  each  other,  show  that  one  travels 
twice  as  fast  as  the  other. 

(159)  When  £170  will  purchase  4233  francs,  what  is  the 
course  of  exchange  between  London  and  Paris  ? And  if  503 
gold  pieces  of  20  francs  contain  as  much  pure  gold  as  400 
sovereigns,  what  is  the  par  of  exchange  between  London  and 
Paris  ? 

(IGO)  A hollow  cubical  box,  made  of  material  which  is  1*3 
inches  in  thickness,  has  an  interior  capacity  of  50 '053  cubic 
feet  : determine  the  length  of  the  outside  edge  of  the  box. 


/ 51  - 4,7^  \ 21 

(161)  Simplify  of 

(1G2)  Gold  of  the  value  of  £423267  arrives  from  Australia ; 
what  is  its  weight  in  lbs.  avoirdupois,  tke  price  being  £3  IS^. 
per  oz.  troy  ? 
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(16S)  A can  do  one-half  of  a piece  of  work  in  1 hour,  B can 
of  the  remainder  in  1 hour,  and  G can  finish 
it  in  20  minutes ; how  long  would  A,  B,  and  G together  take 
to  do  it  ? 


(164)  If  I pay  |750  now  for  a debt  of  $771.09#  not  yet 
payable,  and  money  be  considered  worth  7h  per  cent,  per 
annum,  when  will  the  debt  be  due  ? 


(165)  Two  equal  wine-glasses  are  filled  with  mixtures  of 
spirit  and  water  in  the  ratios  of  1 of  spirit  to  3 of  water  and 
1 ot  spirit  to  4 of  water  ; when  the  contents  are  mixed  in 
tumbler,  find  the  strength  of  the  mixture. 


(166)  At  what  per  cent,  in  advance  of  cost  must  a merchant 
mark  his  goods  so  that  after  throwing  off  20  per  cent,  of  the 
marked  price  he  may  make  a profit  of  25  per  cent.  ? 

(167)  A man  receiving  a legacy  of  $34510  invested  one- 
fialf  in  Dominion  6 per  cents,  at  101,  and  the  other  half  in 
U.  h.  5 per  cents,  at  84^,  paying  brokerage  at  i ; what 
annual  income  did  he  secure  from  his  legacy  ? 

(168)  A piece  of  work  must  be  finished  in  36  days,  and  15 

men  are  set  to  do  it,  working  9 hours  a day ; but  after  24 
Q found  that  only  three-fifths  of  the  work  is  done.  If 

3 additional  men  be  then  put  on,  how  many  hours  a day  will 
they  all  have  to  labor  in  order  to  finish  the  work  in  time  ? 

(169)  Of  two  stalactites  hanging  from  the  flat  roof  of  a 
cavern,  one  is  1-02  inches  longer  than  the  other,  and  the 
shorter  one  increases  in  length  at  the  rate  of  3-014  inches  in 

increase  of  the  other,  in  order 
that  they  may  be  of  the  same  length  at  the  end  of  125  years. 

(170)  Two  men,  A and  B,  start  from  Cambridge,  at  4 and 

‘o  to  London,  a distance  of 
jO  miles , passes  A at  the  twentieth  milestone,  and  reaches 
London  at  0 p.  m.  When  will  A arrive  there  ? • 


(171)  Find  the  square 
root  of  189119224. 


root  of  10747-4689,  and  the  cube 


(172)  A person  can  read  a book  containing  220  patms  each 

of  which  contams  28  lines,  and  each  line  on  an  aTCra^  12 
words.  111  6|  hours  ; how  long  will  it  take  him  to  read  a took 
containing  400  pages,  each  of  which  contains  36  lines,  and 
tJijcli  line  on  an  average  14  words  ? ' 

(173)  The  whole  time  occupied  by  a train  120  yards  long. 
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travelling  at  the  rate  of  20  miles  an  hour,  in  crossing  a bridge 
is  18  seconds.  Find  the  length  of  the  bridge.. 

(174)  If  20  men,  40  women,  and  50  children  receive  $4200 
among  them  for  seven  weeks’  work,  and  2 men  receive  as 
much  as  3 women  or  5 children,  what  sum  does  a woman 
receive  per  week? 

(175)  Two  clocks  begin  to  strike  12  together;  one  strikes 
in  35  seconds,  the  other  in  25.  What  fraction  of  a minute  is 
there  between  their  seventh  strokes  ? 

(176)  A speculator  bought  43  shares  in  a mine  at  35|-,  and 
kept  them  till  they  dropped  to  11|^,  when  he  sold  (mt  and 
bought  with  the  proceeds  6 per  cent,  railway  stock  at  28 
premium.  Find  his  annual  income  from  the  latter  investment. 

(177)  Two  clocks  strike  9 together  on  Tuesday  morning. 
On  Wednesday  morning  one  wants  10  minutes’ to  11  when 
the  other  strikes  11.  How  much  must  the  faster  be  put 
back  that  they  may  strike  9 together  on  Wednesday  evening  ? 

(178)  How  much  ore  must  one  raise  that  on  losing  in 
roasting  and  of  the  residue  in  smelting,  there  may  result 
506  tons  of  pure  metal  ? 

(179)  It  a population  is  now  ten  millions,  and  the  births 
are  1 in  20  and  the  deaths  1 in  30  annually,  what  will  the 
population  become  in  5 years  ? 

(180)  There  are  two  rectangular  fields  equal  in  area ; the 
sides  of  one  are  945  yards  and  1344  yards  in  length,  and 
the  longer  side  of  the  second  is  1134  yards.  What  is  the 
length  of  its  shorter  side,  and  how  many  acres  are  there  in 
each  field  ? 


(181)  The  masters  of  a school  are  '0416  of  its  whole  num- 
ber, ^but  after  40  new  boys  have  been  added  the  master.s 
became  '0375  of  the  whole.  How  many  boys  and  masters 
were  there  before  the  new  boys  came  ? 

(^182)  Divide  $350  among  4 persons,  so  that  B may  have 
three  times  as  much  as  A,  G half  as  much  again  as  A and  B 
together,  and  D as  much  as  A,  B,  and  G together? 

(183)  By  selling  a house  for  $3700  I lost  7^  per  cent. 
What  must  I have  sold  it  for  to  have  gained  12^  per  cent.? 

(184)  Find  the  difference  between  the  interest  and  dis- 
count on  $1265  for  73  days  at  6 %. 

(185)  A merchant  sells  tea  to  a tradesman  at  a profit  of  60 
per  cent.,  but  the  tradesman,  becoming  a bankrupt,  pays 
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37i  cents  in  the  dollar.  How  much  does  the  merchant  gain 
or  lose  by  the  sale  ? 

(186)  What  sum  must  a man  invest  in  the  6 per  cent. 
County  bonds  at  101^  in  order  to  have  a clear  income  of 
$1424.40,  after  paying  an  income  tax  of  1^  % on  all  over  $400  ? 

(187)  A baker’s  outlay  for  flour  is  70  per  cent,  of  his  gross 
receipts,  and  other  trade  expenses  20  per  cent.  The  price  of 
flour  falls  50  per  cent.,  and  other  trade  expenses  are  thereby 
reduced  25  per  cent.  What  reduction  should  he  make  in 
the  price  of  a 15c.  loaf,  allowing  him  still  to  realize  the  same 
amount  of  profit  ? 

(188)  What  is  the  average  annual  profit  of  a business 
when  a partner,  entitled  to  of  the  profits,  receives  as  his 
share  for  2 years  and  4 months  the  sum  of  $7890.50  ? 

(189)  If  a tradesman  adds  to  the  cost  price  of  his  goods  a 
profit  of  12|^  per  cent.,  what  is  the  cost  price  of  an  article 
which  he  sells  for  $3. 82^  ? 

(190)  A rectangular  piece  of  ground  72  yards  by  45  yards 
is  to  be  laid  out  in  4 plots  of  grass,  each  27  feet  by  13^  feet, 
and  a pond  in  the  centre  6 yards  square,  to  contain  252  cubic 
yards  of  water.  Find  the  expense  of  gravelling  the  remainder 
at  2|-  cts.  per  square  yard,  and  the  depth  of  the  pond. 


(192)  If  12  men  or  18  boys  can  do  | of  a piece  of  work  in 
(5-^  hours,  in  what  time  will  11  men  and  9 boys  do  the  rest  ? 

(193)  Find  the  principal  sum  on  which  the  simple  interest 
in  2|-  years  at  6^  % per  annum  is  $1068.75. 

(194)  The  compound  interest  on  a certain  sum  at  4 per 
cent,  for  2 years  exceeds  the  simple  interest  for  the  same 
time  at  the  same  rate  by  $6.  What  is  the  sum  ? 

(195)  Two  ships  are  built.  Twice  as  many  ship-carpenters 
are  employed  about  the  first  as  about  the  second  ; the  first 
is  built  in  9 months,  the  second  in  8 months  ; the  wages  of 
each  man  of  the  first  set  are  25  cents  per  hour,  and  they 
work  12  hours  a day  ; the  wages  of  each  of  the  second  set 
are  18  cents  per  hour,  and  they  work  lOi  hours  a day.  The 
cost  of  the  first  in  carpenters’  wages  was  $300.00  ; what  was 
that  of  the  second  ? 


(191)  Find  the  value  of 


5^  of  a of  2f  - 1 (1  4-  i-) 
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n0())  A person  leaves  $12070  to  be  divided  among  his  live 
children  and  three  brothers,  so  that,  after  the  legacy  duty 
has  been  paid,  each  child’s  share  shall  be  twice  as  great  ' s 
each  brother’s.  The  legacy  duty  on  a child’s  share  being 
one  per  cent.,  and  on  a brother’s  three  per  cent.,  find  what 
each  will  receive. 

(107)  Two  persons,  A and  B,  meet  to  settle  their  accoun*':;. 
.-1  had  3|-  years  previously  lent  B $500,  and  B has  a bill  of 
$360.50  against  A,  for  which  he  is  to  allow  nine  months’ 
discount.  If  the  interest  in  each  case  is  4 per  cent,  par 
annum,  what  has  B to  pay  A ? 

(198)  A grocer  buys  4 cwt.  3 qr.  14  lb.  of  sugar  at  £1  I c-^. 
Sd.  per  cwt.  (long  cwt.),  and  sells  it  at  4-|d.  per  lb.  How 
much  does  he  gain  or  lose  per  cent.? 

(109)  If  when  25  per  cent,  is  lost  in  grinding  wheat  a 
country  has  to  import  10000000  quarters,  but  can  maintain 
itself  on  its  own  produce  if  only  5 per  cent,  be  lost,  find  the 
quantity  of  wheat  grown  in  the  country. 

(200)  A man  rows  down  a river  18  miles  in  4 hours,  with 
the  stream,  and  returns  in  12  hours.  Find  the  rate  at  whish 
he  rows,  and  the  rate  at  which  the  stream  flows. 


(201)  Show  that 

1 
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+ 
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(202)  A and  B can  do  a piece  of  work  in  6 days,  B a>..„  L) 
in  8 days,  A,  B,  and  0 in  4 days.  How  long  would  A and  C 
take  to  do  it  ? 


(203)  If,  by  selling  an  article  for  $38.25,  8 per  cent  Is 
lost,  what  per  cent,  is  gained  or  lost  by  selling  it  for  $57 . 

(204)  A French  metre  contains  39 •371  English  inches. 
Express  to  three  decimal  places  an  English  mile  in  metres. 

(205)  A tradesman  marks  his  goods  with  two  prices  : the 
one  for  ready  money,  the  other  for  6 months’  credit,  the  rate 
of  interest  being  5 per  cent,  per  annum.  If  the  credit  p'.:ice 
of  an  article  be  $2.05,  what  ought  its  ready-money  price 
to  be  ? 
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(206)  Compound  interest  reckoned  quarterly  at  2%  is  equai 
.0  what  interest  reckoned  yearly  ? 

(207)  A person  having  $9790  in  the  Toronto  city  6 per 
cent,  bonds  sells  out  at  98^,  and  invests  the  proceeds  in  Bank 
of  Montreal  stock  at  177^,  which  pays  a dividend  of  12  per 
.ent.  per  annum.  Find  the  change  in  his  income,  brokerage 
In  each  transaction  being  ^ %. 

(208)  I buy  wheat  at  39s.  a quarter,  and  some  of  a superior 
qjality  at  6s.  per  bushel ; in  what  proportion  must  I mix 
them  so  as  to  gain  25  per  cent,  by  selling  the  mixture  at 

^ s.  6d  per  quarter  ? 

(209)  The  weight  of  a cubic  foot  of  water  being  1000  oz. , 
find  the  weight  of  a rectangular  block  of  gold  8 inches  in 
length,  2 inches  in  thickness,  and  3 inches  in  breadth,  the 

eight  of  a mass  of  gold  being  19  '26  times  the  weight  of  an 
equal  bulk  of  water. 

(210)  The  contents  of  a cistern  is  the  sum  of  two  cubes 
whose  edges  are  10  inches  and  2 inches,  and  the  area  of  its 
lase  is  the  difference  between  two  squares  whose  sides  are  1^ 
and  1-|  feet.  Find  its  depth. 


(211)  Find  the  value  of  '857i42857  of  £10  14s.  Id  accu- 
rately ; and  show  that  the  error  committed  by  neglecting  ail 
decimals  of  an  order  higher  than  the  fifth  is  less  than  of 
a penny. 

(212)  The  sum  of  $327  is  borrowed  at  the  beginning  of  a 
year  at  interest,  and  after  9 months  have  passed  $400  more 
is  borrowed  at  a rate  of  interest  double  that  which  the  former 
sum  bears.  At  the  end  of  the  year  the  interest  on  both 
I “ins  is  $26.35.  What  is  the  rate  of  interest  in  each  case? 

(213)  A dealer  purchases  a liquid  at  4s.  per  gallon,  and 
dilutes  it  with  so  much  water  that,  when  he  sells  the  com- 
pound at  3s.  a gallon,  he  gains  20  per  cent,  on  his  outlay. 
How  much  water  is  there  in  every  gallon  of  the  compound 
sold  ? 

(214)  The  discount  on  $566.50  for  9 months  is  $16.50; 
find  the  rate  of  interest. 

(215)  A merchant  lost  a cargo  at  sea  which  he  had  insured; 
^h.e  broker  offered  him  a sum  of  money  for  Jiis  loss,  which 
^fi.e  merchant  refused  as  being  10  per  cent,  below  the 
estimated  value  of  his  loss  ; the  broker  then  offered  $379.75 
more  than  he  offered  at  first,  and  the  whole  amount  of  the 
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iecoiid  otter  was  5|  per  cent,  in  excess  of  the  estimated  value. 
What  was  that  value? 

(210)  A man  wishing  to  sell  a horse  asked  25  per  cent, 
more  than  it  cost ; he  finally  sold  it  for  15  per  cent,  less  than 
his  asking  price,  and  gained  $5.75.  How  much  did  the  horse 
cost,  and  what  was  the  asking  price  ? 

(217)  If  15  masons,  working  10  hours  a day,  can  build  a 
wall  0 feet  high  and  100  yards  long  in  0 days,  how  long  will 
it  take  7 masons,  working  9 hours  a day,  to  build  a wall  9 
feet  high  and  140  yards  long  ? 

(218)  A bankrupt’s  assets  are  $2700,  out  of  which  he  pays 
75  cents  in  the  dollar  on  half  his  debts,  and  00  cents  on  the 
other  half.  What  is  the  amount  of  his  debts  ? 

(219)  If  a ship  containing  150  hhd.  of  wine  pays  for  toll  at 
the  Suez  Canal  the  value  of  2 hhd.,  wanting  $30;  and  an- 
other, containing  240  hhci.,  pays  at  the  same  rate,  the  value 
of  2 hhd.  and  $90  besides  ; what  is  the  value  of  the  wine  per 
hhd? 

(220)  A picture-gallery  consists  of  three  large  rooms  ; the 
first  is  20  yd.  long,  20  yd.  broad,  and  6 yd.  high ; the  other 
two  are  20  yd.  long,  20  yd.  broad,  and  5 yd.  high.  Suppos- 
ing the  walls  to  be  covered  with  pictures,  except  the  doors, 
which  are  8 ft.  high  and  3 ft.  wide,  and  of  which  each  room 
has  two,  what  will  be  the  number  of  pictures,  the  average 
size  being  8 feet  by  3 feet  ? 


f221) 


Simplify 
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(222)  Find  the  square  roots  of  15370 '248001  and  

^ ^ 39-69 

(223)  A general,  after  losing  a battle,  found  that  he  had 
only  two-thirds  of  his  army  left  fit  for  action  ; one-ninth  of 
the  army  had  been  wounded,  and  the  remainder,  2000  men, 
killed  or  missing ; of  how  many  did  the  army  consist  before 
the  battle  ? 

(224)  A contractor  sends  in  a tender  of  $20,000  for  a cer- 
tain work ; a second  sends  in  a tender  of  $19,000,  but 
stipulates  to  be  paid  $2000  every  three  months  ; find  the 
difference  between  tenders,  supposing  the  work  in  both  cases 
to  be  finished  in  two  years,  and  money  to  be  worth  7|  per 
cent,  simple  interest. 
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(225)  What  sum  of  money  must  be  left  in  order  that,  a.fter 
a legacy  duty  of  10  % has  been  paid,  the  remainder  being 
invested  in  the  Dominion  5 per  cents,  at  91^  may  give  a 
yearly  income  of  $450,  brokerage  at  ^ %. 

(226)  If  two  boys  and  one  man  can  do  a piece  of  work  in  4 
liours,  and  two  men  and  one  boy  can  do  the  same  in  3 hours, 
find  in  what  times  a man,  a boy,  and  a man  and  a boy  to- 
gether, respectively,  could  do  the  same. 

(227)  Show  that  the  interest  on  $15840  for  3 months  at  £ 
per  cent,  is  equal  to  the  discount  on  $3696  for  15  months  at 

per  cent. 

(228)  A piece  of  work  has  to  be  finished  in  36  days,  and  15 
men  are  set  t-o  do  it,  working  9 hours  a day  ; but  after  24 
days  it  is  found  that  only  three-fifths  of  the  work  is  done  ; if 
3 additional  men  be  then  put  on,  how  many  hours  a day  will 
all  have  to  work  so  as  to  finish  the  task  in  time  ? 

(229)  The  interest  on  a certain  sum  at  simple  interest  is 
$360,  and  the  discount  $340  for  the  same  time  and  rate. 
What  is  the  sum  ? 

(230)  The  breadth  of  a room  is  twice  its  height  and  half  its 
length,  and  the  contents  are  4096  cubic  feet.  Find  the 
dimensions  of  the  room. 


(231)  If  1 lb.  of  tea  be  worth  50  oranges,  and  70  oranges 
be  worth  84  lemons,  what  is  the  value  of  a pound  of  tea  when 
a lemon  is  worth  a penny? 

(232)  At  a certain  battle  two-thirds  of  the  defeated  army 
ran  away  with  their  arms,  five-sevenths  of  the  remainder  left 
their  arms  on  the  field,  and  of  the  rest  seven-eighths  were 
missing,  the  remaining  500  being  either  killed  or  wounded. 
Find  the  whole  number  of  the  army. 

(233)  If  gold  be  at  a premium  of  20  per  cent. , and  a person 
buy  goods  marked  $135,  and  offers  gold  to  the  amount  of 
$135,  what  change  ought  he  to  receive  in  notes,  5 per  cent, 
being  abated  for  ready  payment. 

(234)  Show  that  the  difference  between  the  interest  and 
the  discount  on  the  same  sum  for  the  same  time  is  the 
interest  of  the  discount. 

(235)  I bought  20  lbs.  of  opium  by  Avoirdupois  weight  at 
55  cents  per  ounce,  and  sold  by  Troy  weight  at  60  cents  per 
ounce.  Did  I gain  or  lose,  and  how  much  ? 

(236)  By  investing  a certain  sum  of  money  in  the  6 per 
cents,  at  91^  a man  obtains  an  income  of  $320  ; what  would 
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he  obtain  by  investing  an  equal  sum  in  the  5 per  cents,  at  80? 

(237)  A tradesman  makes  a deduction  of  10  per  cent,  for 
ready  money  on  a bill  of  .f28  due  in  12  months,  receiving 
$25.20.  Find  the  ditierence  bet  ween  this  sum  and  the  present 
worth  of  the  debt,  reckoning  interest  at  10  per  cent. 

(238)  M invests  one-third  of  his  property  in  bank  stock, 
one-sixth  in  Consols,  and  the  remainder  in  railway  shares. 
When  he  sells  out  he  makes  a profit  of  5 per  cent.,  3 per 
cent.,  and  2 per  cent,  respectively  on  the  investments,  and 
realizes  i>C190.  Required  the  amount  of  his  property 
originally. 

(239)  Mr.  A.  sent  $3G81  to  his  agent  with  instructions  to 
deduct  his  com.  at  2^  % and  invest  the  balance  in  flour  at 
$7.50  per  bbl.  If  the  cost  of  freightage  and  insurance 
amounts  to  $119,  at  what  must  the  flour  be  sold  per  bbl.  so 
as  to  make  a profit  of  20  % ? 

(240)  How  many  bricks,  9 in.  long,  4^  broad,  and  4 thick, 
will  be  required  for  a wall  60  ft.  long,  20  ft.  high,  and  4 ft. 
thick,  allowing  6|-  per  cent,  of  the  space  for  mortar  ? 


(241)  What  is  the  value  of 

2.  I I 

*25  of  of  I j of  8 guineas  ? 

il  “ 3 

(242)  A work  can  be  accomplished  by  A and  B in  4 days, 
by  A and  (7  in  6 days,  by  B and  (7  in  8 days.  Find  in  what 
time  it  would  be  accomplished  by  all  working  together. 

(243)  A man  hired  a laborer  to  do  a certain  amount  of 
work,  on  the  agreement  that  for  every  day  he  worked  he 
should  have  $1.50,  but  that  for  every  day  he  absented  him- 
self he  should  lose  60  cents.  He  worked  twice  as  many  days 
as  he  absented  himself,  and  received  on  the  whole  $72. 
Find  how  long  he  was  doing  the  work. 

(244)  A legacy  of  $146000  is  left  to  three  sons  in  the 
proportion  of  -J,  and  J respectively.  How  much  will  each 
receive  ? 

(245)  If  $10  is  a proper  discount  oft’  $210  for  3 months, 
what  should  be  a proper  discount  oft’  the  same  sum  for  1 
year  ? 

(246)  The  price  of  gold  in  this  country  is  £3  173.  10^6?.  an 
ounce.  Find  the  least  number  of  ounces  which  can  be 
coined  into  an  exact  number  of  sovereigns,  and  the  number 
of  sovereigns  so  coined. 
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(247)  A merchant  in  Toronto  instructed  his  agent  in  Mon- 
treal to  sell  a consignment  of  flour  at  $7.50  per  barrel  and 
invest  the  proceeds  in  Montreal  bank  stock  at  174^,  which 
pays  half-yearly  dividends  of  7 %.  If  the  merchant’s  first 
dividend  is  $445.50,  and  commissions  of  1 % and  | % be 
allowed  on  the  transactions  respectively,  how  many  barrels 
of  flour  were  sold  ? 

(248)  State  the  connection  between  Troy  and  Avoirdupois 
weights.  A ring  weighs  1 dwt.  4 gr.,  and  is  worth  £1  2s. 
If  1050  of  such  rings  be  packed  in  a box  w-eighing  3|  lb., 
what  would  it  cost  to  convey  them  144  miles  at  the  rate  of  5s. 
per  long  ton  per  mile,  insurance  being  demanded  at  the  rate 
of  ^ per  cent.  ? 

(249)  How  long  will  it  be  before  $2500,  put  out  to  com- 
pound interest  at  10  per  cent,  per  annum,  will  obtain 
$1727. 58-g  as  interest  ? 

(250)  The  breadth  of  a room  is  two-thirds  of  its  length  and 
three-halves  of  its  height,  and  the  contents  are  5832  cubic 
feet.  Find  the  dimensions  of  the  room. 


(2.51)  Multiply  32856  by  121711,  using  3 lines  of  multipli- 
cation only. 


^ (253)  An  agent  received  $21.70  for  collecting  a debt  of 
$2480.  What  rate  was  his  commission  ? 

(254)  A man  sells  out  of  the  U.S.  6’s  5-20  of  ’85  at  92.\ 

and  realizes  $25760.  If  he  invests  the  proceeds  in  Erie  E.  it 
stock  at  45,  wdiich  pays  a yearly  dividend  of  3|  %,  what 
alteration  in  his  income  has  ensued,  brokerage  on  each  vi 
the  two  transactions  being  i °/  ? ° 

(255)  A farmer  bought  a horse  for  a bill  of  $292,  due  in  1 
month,  and  sold  him  for  a bill  of  $348,  due  in  4 months. 
What  did  he  gain  per  cent.,  money  being  worth  4^  % ? 

(2.56)  A man  and  a boy  are  to  w'ork  on  alternate  days  at  a 
piece  of  work  which  would  have  occupied  the  boy  alone  13 
days.  If  the  boy  take  the  first  day  the  work  will  be  finished 
half  a day  later  than  if  the  man  commences.  Find  how  long 
they  would  take  to  do  it  working  together.  ^ 

(257)  Two  men  invest  $.300  and  $100  in  a machine  ; it 
works  5 months  for  each  of  them.  Determine  what  one 
must  pay  the  other  if  they  would  have  made  30  per  cent,  on 
the  money  by  letting  the  machine. 


(252)  Simplify 


2-8  of  2-27 

1136 


+ 


4-4  - 2-83  ^ 6-8  of  3 

of 

1-6 -f  2-629  2-25 
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(258)  A owes  B $2725,  and  offers  to  pay  him  at  a certain 
rate  of  discount  instantly,  instead  of  at  tlie  end  of  two  years, 
when  the  debt  will  be  due.  B can  place  out  the  money 
which  he  will  receive  at  5 per  cent,  interest,  and  by  that 
means  gain  $25  on  the  transaction.  At  what  rate  is  the  dis- 
count calculated  ? 

(259)  If  3G  men,  working  8 hours  a day  for  1C  days,  can 
dig  a trench  72  yards  long,  18  wide,  and  12  deep,  in  how 
many  days  will  32  men,  working  12  hours  a day,  dig  a trench 
0 1 yards  long,  27  wide,  and  18  deep  ? 

(2G0)  A man  discounts  a bill  of  £180,  drawn  at  4 months, 
at  GO  per  cent,  per  annum,  and  insists  on  giving  in  part  pay- 
ment 5 dozen  of  wine,  which  he  charges  at  4 guineas  a 
dozen,  and  a picture,  which  he  charges  at  £19.  How  mu^^ 
ready  money  does  he  pay?  If  the  cost  to  the  man  of 
wine  and  the  picture  be  only  one-fourth  of  the  sum  he 
charged  for  them,  what  is  the  real  interest  the  man  has  bt 
charged  ? 


(2G1)  One-tenth  of  a rod  is  coloured  red,  one-twentiel 
orange,  one-thirtieth  yellow,  one-fortieth  green,  one-fiftiet 
blue,  one-sixtieth  indigo,  and  the  remainder,  which  is  30 
inches  long,  violet.  What  is  the  length  of  the  rod  ? 

(2G2)  The  discount  on  a certain  sum,  due  9 months  hence, 
is  $20,  and  the  interest  on  the  same  sum  for  the  same  time  is 
$20.75.  Find  the  sum  and  the  rate  of  interest. 

(2C3)  Two  persons,  walking  at  the  rate  of  3 and  4 miles 
per  hour  respectively,  set  off  from  the  same  place  in  opposite 
directions  to  walk  around  a park,  and  meet  in  10  minutes. 
Find  the  length  of  the  walk  round  the  park. 

(2G4)  In  a hundred  yards  race  A can  give  B four  and  C 
3ve  yards’  start.  If  B were  to  race  G,  giving  him  one  yard  in 
a hundred,  which  would  win  ? 

(2G5)  A man  buys  an  article  and  sells  it  again  so  as  to 
gain  5 per  cent.  If  he  had  bought  it  at  5 per  cent,  less,  and 
sold  it  for  $1  less,  he  would  have  gained  10  per  cent.  Find 
the  cost  price. 

(2GG)  If  the  difference  between  the  simple  and  compound 
interest  on  a sum  of  money  fur  two  years  at  5 per  cent,  be 
$3,  find  the  sum. 

(2G7)  If  7 per  cent,  be  gained  by  selling  goods  for  $G9. 55, 
what  will  be  gained  or  lost  by  selling  them  for  $G1.75  ? 

(268)  A draft  on  Dublin  for  £360  cost  $1736.10.  What 
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was  the  course  of  exchange,  commission  charged  at  the  rate 

of  per  cent.  ? . . o <- 

(269)  A banker,  in  discounting  a bill  due  in  3 montlns  at 
8 per  cent.,  charges  $16  more  than  the  true  discount,  hind 
the  amount  of  the  bill. 

(270)  A grocer  mixes  18  pounds  of  coffee  at  30  cents  a 
pound  with  12  pounds  of  chicory  at  5 cents  a pound.  At 
what  price  must  he  sell  the  mixture  to  gam  2o  per  cent,  i 

(271)  The  following  rule  has  been  given  to  divide  by 
3T4159:  ‘'Multiply  by  7,  divide  by  11,  then  by  2,  and  add 

h of  TTyUth  of  the  result.  ” Find  the  error  made  in  obtain- 


ing 1 4-  3T4159  by  this  process. 

(272)  Prove  that  is  greater  than  | and  less  than  f . 

(273)  The  estate  of  a bankrupt  (value  $2100())  is  to  be 
divided  among  four  creditors,  whose  claims  are,  ^ s to  s as 
2 to  3,  i>”s  to  G’s  as  4 to  5,  O’s  to  D s as  6 to  7.  hat  must 

each  receive  ? 

(274)  Which  is  the  more  profitable,  to  buy  flour  at  $6. 50 
on  6 months,  or  $6.30  cash,  money  being  worth  8 per  cent.? 

(275)  If  $10  50  be  a person’s  income  tax  at  1|  cents  on  the 
dollar,  how  much  in  the  dollar  is  it  when  his  income  tax 
is  $12.25? 

(276)  If  9 tons  7^  cwt.  of  iron  be  sold  for  $1260,  and  the 
gam  on  it  be  20  per  cent. , what  was  the  cost  per  cwt.  ? 

(277)  I send  to  my  agent  in  Montreal  $3060  to  invest  in 
tea  at  75  cents  per  lb. ; he  deducts  his  commission  of  2 per 
cent. , and  invests  the  balance.  At  what  must  I sell  per  lb. 
so  as  to  make  a clear  profit  of  25  per  cent.,  after  paying 
freightage  $30,  and  insurance  at  the  rate  of  ^ per  cent.  ? 

(278)  A banker  borrows  money  at  3^  per  cent.,  and  pays 
the  interest  at  the  end  of  the  year  ; he  lends  it  out  at  5 per 
cent.,  but  receives  the  interest  half-yearly,  and  by  this  means 
gains  $200  per  year.  How  much  does  he  borrow  ? 

(279)  4-  dealer  sends  out  250  lbs.  of  tea  at  80  cents  per  lb. , 
and  allows  2h  per  cent,  on  the  price  for  the  expense  of  car- 
riage. Supposing  the  whole  amount  of  carriage  to  come  to 
$9.30,  how  much  will  the  customer  have  to  pay  ? 

(280)  A plate  of  gold,  3 inches  square  and  one-eighth  of  an 
inch  thick,  is  extended  by  hammering  so  as  to  cover  a sur- 
face of  7 yards  square.  Find  its  proper  thickness. 
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(281)  A man  having  a flock  of  sheep  sold  8 per  cent,  of 
them  to  A , 90  to  JJ,  per  cent,  of  the  remainder  to  0,  and 
29  to  1).  He  then  had  550  left.  How  many  had  he  at  first? 

(282)  The  product  of  the  1st  and  2nd  of  three  numbers  is 
176882  ; of  the  1st  and  8rd  is  279152  ; of  the  2nd  and  3rd  is 
215496  : what  are  the  numbers? 

(283)  Find  the  rate  of  2 trains  150  ft.  and  180  ft.  long 
respectively  which  pass  each  other  going  the  same  way  in 
16  secs.,  and  going  in  opposite  directions  in  3 secs. 

(284)  By  selling  tea  at  72  cents  a pound  a grocer  clears  I 
cf  his  outlay.  He  then  raised  the  price  to  90  cents.  What 
does  he  clear  x^er  cent,  by  the  latter  x)rice  ? 

(285)  A grocer  buys  If  ewt.  of  tea  at  60  cents  x^er  lb.  and 

cwt.  of  tea  at  50  cents  x^er  lb.,  and  mixes  them;  he  sells 
2^  cwt.  at  55  cents  i^er  lb.  : at  what  rate  must  he  sell  the 
remainder  to  gain  20  x^er  cent,  on  his  outlay  ? 

(286)  In  England  gunpowder  is  made  of  75  x^arts  nitre, 
10  sulphur,  and  i5  charcoal;  in  France  of  77  x>arts  nitre,  9 
stilx^hur,  and  14  charcoal:  if  half  a ton  of  each  be  mixed, 
what  weight  of  nitre,  sulphur,  and  charcoal  will  there  be  in 
the  comx)ound  ? 

(287)  A ship  40  miles  from  the  shore  springs  a leak,  which 
admits  3|  tons  of  water  in  12  minutes.  60  tons  would 
suffice  to  sink  her ; but  the  sliix^s  XHunx)S  can  throw  out  12 
tons  of  water  in  an  hour.  Find  the  average  rate  of  sailing 
that  she  may  reach  the  shore  just  as  she  begins  to  sink. 

(288 j The  receipts  of  a railway  company  are  apportioned 
in  the  following  manner : 48  x^er  cent,  for  the  working  ex- 
penses, 10  x>er  cent,  on  one-fifth  of  the  capital,  and  the 
remainder,  $320'  0,  for  division  among  the  holders  of  the 
rest  of  the  stock,  being  a dividend  at  the  rate  of  4 x)er  cent. ; 
find  the  cax)ital  and  the  receipts. 

(289)  If  the  discount  on  a sum  due  at  the  end  of  2f  years 
is  I f of  the  simple  interest,  at  what  rate  u that  calculated  ? 

(290)  If  a crew,  which  can  row  from  At.  B in  60  minutes, 
can  row  from  B to  A in  55  minutes,  compare  the  rates  of  the 
stream  and  boat. 


(291)  Simplify 


(6)  6f  + 5^  X 3f-7j 

3i  + 2^  — 4-)[V 


li-4-(liXl4|) 
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(292)  If  3 men  and  5 women  do  a piece  of  work  in  8 days 
which  2 men  and  7 children  can  do  in  12,  find  how  long  13 
men,  14  children,  and  15  women  working  together  will  take 
to  do  it. 

(293)  A person  possessing  £10000  3 per  cent,  consols,  sells 
out  when  they  are  at  93f,  and  invests  the  proceeds  in  4 per 
cent,  stock  at  101-J.  Find  the  change  in  his  income,  allowing 
g-  per  cent,  commission  on  each  transaction. 

(294)  Five  men  do  'GOOO  of  a piece  of  work  in  2*12  hours, 
flow  long  will  6 boys  take  to  finish  it,  it  being  known  that 
3 men  and  7 boys  have  done  a similar  piece  of  work  in  3 
hours  ? 

(295)  A watch  set  accurately  at  12  o’clock  indicates  10 
minutes  to  5 at  5 o’clock.  What  is  the  exact  time  when  the 
watch  indicates  5 o’clock  ? 

(296)  A does  § of  a piece  of  work  in  20  days,  and  then 
gets  B to  help  him.  They  work  together  for  2 days,  when  B 
leaves  and  A finishes  the  work  in  half  a day  more.  How 
long  would  B have  taken  to  do  the  whole  ? 

(297)  The  wages  of  5 men,  3 women,  and  1 child  amount 
to  $34,  a man  receiving  twice  as  much  as  a woman,  and  a 
woman  three  times  as  much  as  a child.  What  will  be  the 
wages  of  6 men,  2 women,  and  5 children  ? 

(298)  If  6 per  cent,  be  pined  by  selling  a horse  for 
$132. 50,  how  much  per  cent,  is  lost  by  selling  him  for  $115  ? 

(299)  A person  invests  $6825  in  6 per  cent,  stock  at  91 ; 
he  sells  out  $5000  stock  when  it  has  risen  to  93^,  and  the 
remainder  when  it  has  fallen  to  85.  How  much  does  he  gain 
or  lose  by  the  transaction?  If  he  invest  the  produce  in 
M.  B.  S. , which  pays  a dividend'  of  12  per  cent. , at  175, 
what  is  the  difference  of  his  income  ? 

(300)  The  flooring  of  a room  14  ft.  3 in.  long  by  13  ft.  4 

in.  broad,  is  composed  of  in.  planks,  each  8 in.  wide  and 
10  ft.  bug.  How  many  will  be  required,  and  what  will  be 
the  weight  of  the  whole,  if  1 cubic  inch  of  wood  weighs  half 
an  ounce  ? ° 


(301)  Find  the  square  roots  of  4957 ’5681  and  

« 60-75 

(302)  At  what  rate  will  $157.50  amount  to  $189  in  5 
years  ? 

(303)  Two  bills  for  $273.75  and  $456. 87A  are  due  on  the 
2nd  and  *22nd  July  respectively.  What  is  their  value  on  the 
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12tli  July,  interest  being  reckoned  at  the  rate  of  5 per  cent, 
per  annum  ? 

(3'J4)  If  a cask  contain  3 pai'ts  wine  and  1 part  water, 
how  much  ot  the  mixture  must  bo  drawn  off  and  water  sub- 
stituted lor  the  mixture  in  the  cask  to  become  half  and  half? 

(305)  Three  tramps  meet  togetlier  for  a meal ; tlie  first 
has  5 loaves,  the  second  3,  and  tlie  third,  wlio  Jias  his  share 
of  the  bread,  pays  the  other  two  8 lialf-pence ; liow'  ought 
they  to  divide  the  money  ? 

(3U6)  If  tlie  discount  on  a bill  due  8 months  hence  at  71 
l>er  cent,  per  annum  be  $48.75,  what  is  the  amount  of  the 
bill? 

(307)  A began  business  with  a certain  capital.  The  first 
year  he  gained  2o%,  which  he  added  to  las  capital;  the 
second  year  he  gained  371%,  winch  he  also  added  to  his 
capital ; the  third  year  he  lost  40%,  and  now  found  himself 
$200  worse  than  when  ]ie  began  business.  Find  the  capital 
with  which  he  began. 

(308)  A man  sells  two  horses  for  $100  each,  and  by  so 
doing  gains  25  per  cent,  on  one  horse  and  loses  25  per  cent, 
on  the  other.  What  did  the  horses  cost  him  ? Does  he  gain 
or  lose  on  the  whole  ? 

(309)  The  difference  between  the  interest  and  the  discount 
on  a certain  sum  of  money  for  G months,  at  4 per  cent.,  is 
$2  : what  is  the  sum  ? 

(310)  A cistern  without  a toil  is  27  ft.  long,  22  ft.  wide, 
and  6 ft.  6 in.  deep  : what  will  it  cost  to  paint  it  inside  and 
out,  at  4^  cents  a square  yard  ? 


(311)  Simplify 

(a)  3 - ^ 

2 — 


divided  by  1 + 


(b) 


6 + i 
31  --  l^a-  + 2^ 


4 -f 


3 + ^ 


4^ 


31 


>3  + 2-i\ 

(312)  Three-fourths  the  selling  price  of  goods  is  20%  less 
than  cost.  Find  the  gain  per  cent,  at  which  tlie  goods  are 
sold. 


(313)  A sum  of  money  amounts  in  10  yrs.  at  7^%  simple 
interest  to  $787|.  In  how  many  years  will  it  amount  to 
$990. 
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(314)  I spent  25  % more  than  my  income  in  a certain  year; 
for  each  of  the  next  four  years  I saved  G|-  % of  it,  and  then  1 
found  that  I had  lived  within  it  and  had  $50  besides.  What 
was  my  income  ? 

(315)  A school  rate  of  5 mills  per  dollar  and  a general 
purpose  rate  of  8 mills  in  the  dollar  produce  a tax  of 
$101.40.  Find  the  assessed  value  of  the  property. 

(316)  A grocer  has  225  lbs.  of  tea,  of  which  he  sells  45  lb. 
at  72  cents  per  lb.,  and  only  gains  8 per  cent,  at  this  price. 
He  now  raises  the  price  so  as  to  gain  10  per  cent,  on  the 
whole  outlay.  What  is  the  price  when  raised  ? 

(317)  If  I owe  $2000,  to  be  paid  in  4 months’  time,  and 
I pay  $500  now,  what  extension  of  time  ought  to  be  allowed 
me  for  the  payment  of  the  remainder,  reckoning  money  to 
be  worth  8 per  cent,  per  annum  simple  interest  ? 

(318)  A and  B run  a mile  race ; at  first  A runs  11  yards  to 
B’s  10,  but  after  A has  run  a half  a mile  he  tires  and  runs 
9 yards  in  the  time  in  which  he  at  first  ran  11,  B running 
at  his  original  rate.  Which  wins,  and  by  how  much  ? 

(319)  A woman  buys  a certain  number  of  eggs  at  21  a 
shilling,  and  the  same  number  at  19  a shilling ; she  mixes 
them  together  and  sells  them  at  20  a shilling.  How  much 
does  she  gain  or  lose  per  cent,  by  the  transaction  ? 

(320)  A room  whose  height  is  11  feet,  and  length  twice  its 
breadth,  takes  143  yards  of  paper  2 feet  wide  for  its  four 
walls.  How  many  yards  of  gilt  moulding  will  be  required  ? 


(321)  Simplify 


, .nd  find  their  sum. 

(322)  Simplify  (‘006  of  £2  Is.  8d.  + 3 ’454  of  £3  Cs.)x  5y^j-. 

(323)  Two  boys,  A and  B,  come  into  school  punctually  by 
their  own  watches,  which  Rre  quite  right  at  9 o’clock  on 
Monday  morning.  A’s  watch  gains  two  minutes,  and  B’s 
watch  loses  a minute  and  a half  every  day.  Find  how  much 
later  B will  be  than  A at  Friday  afternoon  school,  2 p.m. 

(324)  Two  gangs  of  G and  9 men  are  set  to  reap  two  fields 
of  35  and  45  acres  respectively.  The  first  gang  works  7 
hours  in  the  day,  and  the  latter  8 hours.  If  the  first  gang 
complete  their  work  in  12  days,  in  how  many  days  will  the 
second  gang  complete  theirs  ? 


X (14  X 5|)  + ^ + i, 

1X7 
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(325)  A grocer  buys  some  tea  at  48  cents  per  lb. , and  some 
at  60  cents.  In  what  proportion  mu.st  he  mix  them  that 
when  he  sells  at  72  cents  per  lb. , he  may  be  making  a profit 
of  20  per  cent.  ? 

(326)  A pays  $3.60  more  tax  than  B,  their  incomes  being 
equal ; living  in  different  towns,  they  are  rated  at  cents 
and  1|-  cents  in  the  dollar  respectively.  What  is  A’s  income  ? 

(327)  A baivkrupt  can  pay  40  cents  in  the  $ ; if  his  assets 
were  $500  more  he  could  pay  45  cents.  Find  his  debts  and 
his  assets. 

(328)  If  a piece  of  work  can  be  done  in  50  days  by  35  men 
working  at  it  together,  and  if,  after  working  at  it  for  12  days, 
16  of  the  men  were  to  leave  the  work,  find  the  number  of 
days  in  which  the  remaining  men  could  finish  the  work. 

(329)  Alfred  owed  Robert  two-thirds  of  the  amount  that 
Robert  owed  Charles,  and  to  settle  matters  Robert  gave 
10(/.  to  Alfred,  who  then  paid  Charles.  What  did  Robert 
owe  Charles  ? 

(330)  The  length,  breadth,  and  height  of  a wooden  box  are 
4 ft.,  2-^  ft.,  3 ft.  respectively.  Find  the  cost  of  painting  the 
outside  at  Is.  3d.  a square  yard. 


(331)  Simplify 

^ ^tV  + 4:^-2  ~ ^TlV 

5^  - 7|  - 28^  -h  r 

and  find  their  sum. 


3| 


X (3f  X 5f)  - 171, 


(332)  A man  walks  a certain  distance,  and  rides  back  in 
3 hours  45  min. ; he  could  ride  both  ways  in  2^  hours.  How 
long  would  it  take  him  to  walk  both  ways  ? 

(333)  I have  to  be  at  a certain  place  in  a certain  time,  and 
I find  that,  if  I walk  at  the  rate  of  4 miles  per  hour,  I shall 
be  five  minutes  too  late,  if  at  the  rate  of  5 miles  per  hour,  I 
shall  be  10  minutes  too  soon.  How  far  have  I to  go  ? 

(334)  A,  B,  C,  and  1)  enter  into  partnership  ; A and  B 
contribute  $1390,  B and  C $1590,  G and  1)  $1810,  A and  D 
$1610,  A and  G $1500.  They  gain  $1152.  What  is  the 
share  of  each  ? 

(335)  On  a stream  B is  intermediate  to  and  equidistant 
from  A and  G ; a boat  can  go  from  A to  B and  back  in  5 hr. 
15  min.,  and  from  A to  0 in  7 hr.  How  long  would  it  take 
to  go  from  G to  A 

(336)  I have  a certain  sum  of  money  wherewith  to  buy  a 
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ci  i tain  number  of  nuts,  and  I find  that  if  I buy  at  the  rate 
of  40  for  10  cents  I shall  spend  5 cents  too  much  ; if  at  the 
rate  of  50  for  10  cents,  10  cents  too  little.  How  much 
money  had  I ? 

(337)  If  has  $38940  to  invest,  and  can  buy  Toronto  city 
0 % bonds  at  98|,  or  Montreal  Corporation  Consolidated  7 % 
stock  at  117^,  how  much  will  the  one  transaction  be  better 
than  the  other,  brokerage  being  ^ % ? 

(338)  What  must  be  the  face  of  the  note  for  3 mos. , made 
on  18th  Aug.,  so  that  discounted  at  7^  % on  the  day  of 
making  at  the  bank,  the  proceeds  may  be  $14315  ? 

(339)  If,  in  a meadow  of  20  acres,  the  grass  grows  at  a 
uniform  rate,  and  133  oxen  consume  the  whole  of  the  grass 
on  it  in  13  days,  or  that  28  oxen  5 acres  of  it  in  16  days,  how 
many  oxen  can  eat  up  4 acres  of  it  in  14  days  ? 

(340)  In  a constituency,  in  which  each  elector  may  vote 
for  two  candidates,  half  of  the  constituency  vote  for  A,  but 
divide  their  votes  among  B,  C\  D,  E,  in  the  proportions  of 
4,  3,  2,  1 ; of  the  remainder,  half  vote  for  L’,  and  divide 
their  votes  among  C,  £>,  E,  in  the  proportions  of  3,  1,  1 ; 
two-thirds  of  the  remainder  vote  for  D and  E,  and  540  do 
not  vote  at  all.  Find  the  order  on  the  poll,  and  the  whole 
number  of  electors. 


(341)  Simplify  1^  of  21  -f  6g  2|  -f 

- i- 


+ 


•24  -b  -53 


(342)  Simplify 


11  of  4 ^ 101 


X 'i  of 


2-2 

H of 

of 


■C4 


)■ 


(343)  When  the  New  York  gold  market  is  at  104|,  what 
would  I get  for  $2304.50  currency  ? 

(344)  A person  invests  $9450  in  51  per  cent,  stock,  so  as 
to  receive  an  income  of  $787.50.  What  was  the  price  of  the 
stock  ? 


(345)  Two  pipes,  A and  i>,  would  fill  a cistern  in  25  min- 
utes and  30  minutes  respectively  ; both  are  opened  together, 
but  at  the  end  of  8|  minutes  the  second  is  turned  off.  In 
how  many  minutes  will  the  cistern  be  filled  ? 

(346)  A man  for  5 years  spends  £40  a year  more  than  his 
income.  If  he,  at  the  end  of  that  time,  reduce  his  expendi- 
ture 10  per  cent. , in  4 years  he  will  have  paid  off  his  debts 
and  saved  £120.  Find  his  income. 

(347)  The  sum  of  £177  is  to  be  divided  among  15  men,  20 
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vvomeU)  and  30  children,  in  such  a manner  that  a man  and  a 
child  may  receive  together  as  much  as  two  women,  and  all 
the  women  may  together  receive  £00;  what  will  they  each 
respectively  recei  -^ 

(348)  If  8000  metres  ne  equal  to  o miies,  and  if  a cubic 
fathom  of  water  weighs  six  tons,  and  a cubic  metre  of  water 
1000  kilogrammes,  hnd  the  ratio  of  a kilogramme  to  a pound 
avoirdupois.  (Long  ton.) 

(349)  A mixture  of  soda  and  potash,  dissolved  in  2540 
grains  of  water,  took  up  980  grains  of  aqueous  sulphuric 
acid,  and  the  weight  of  the  compound  solution  was  4285 
grains.  Find  how  much  potash  and  how  much  soda  the 
mixture  contained,  assuming  that  aqueous  sulphuric  acid 
unites  with  soda  in  the  proportion  of  49  grains  to  32,  and 
with  potash  in  the  proportion  of  49  to  48. 

(350)  A room  is  21  ft.  long,  15  ft.  6 in.  wide,  10  ft.  high ; 
it  contains  3 windows,  the  recesses  of  which  reach  to  the 
ceiling,  and  are  4 ft.  6 in.  wide  ; there  are  in  it  4 doors,  each 
6 ft,  6 in.  high  and  3 ft.  3 in,  wide  ; the  fire-place  is  6 ft. 
wide  and  4 ft.  high ; a skirting  1 ft.  8 in.  deep  runs  round 
the  walls.  Find  the  expense  of  papering  the  room  at  5 cenw», 
a square  foot. 


►4 


ANSWERS. 


Ex.  (i.),  p.  5. 

(1)  Seven;  thirteen;  forty-five;  fifty-nine;  three  hundred 
and  twenty-six  ; tour  thousand  five  hunarea  and  seventy- 
eight. 

(2)  Ninety ; one  hundred  and  ten ; two  hundred  and 
seven ; four  thousand  three  hundred  ; four  thousand  and 
thirty-six ; four  thousand  three  hundred  and  six. 

(3)  Seven  hundred  and  eighty ; six  hundred  and  nine  ; 
five  thousand  three  hundred  and  sixty  ; two  thousand  and 
twenty  ; one  thousand  one  hundred  and  one. 

(4)  Thirty-six  thousand  four  hundred  and  ninety-seven  ; 
forty-nine  thousand  five  hundred  and  thirty-two ; six 
hundred  and  fifty-four  thousand  three  hundred  and  twenty- 
one  ; seven  hundred  and  forty-three  thousand  two  hundred 
and  sixty- nine. 

(5)  Forty-five  thousand ; thirty-two  thousand  six  hundred ; 
seventy-five  thousand  two  hundred  and  thirty;  five  hundred 
thousand. 

(G)  Eight  millions  five  hundred  and  seventy-two  thousand 
nine  hundred  and  fourteen  ; three  millions  four  hundred 
and  sixty-nine  thousand  two  hundred  and  eighteen;  four 
millions  six  hundred  and  twenty-nine  thousand  eight 
hundred  and  seventeen. 

(7)  Nine  millions:  twenty-ni’^e  miilions;  seven  hundred 
and  fifteen  million;:. 

(8)  Nine  hundred  and  te*.  .nillions  three  hundred  and 
seven  thousand  two  hundred  and  forty  ; three  hundred  and 
seven  millions  four  thousand  two  hundred  and  five  ; three 
hundred  and  eighty  millions  five  hundred  and  three  thou- 
sand and  f(jrty. 

(0)  Two  hundred  and  forty-three  billions  seven  hundred 
and  fifty-nine  millions  two  hundred  and  sixty-eight  thou- 
sand three  hundred  and  forty-two  ; three  hundred  and 
seveti  billions  four  hundred  and  five  millions  six  thousand 
tw('  hundred  and  seventy. 
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Ex.  (ii),  p.  6. 

(1)  9;  12;  17;  19;  13;  IG  ; 11. 

(2)  23  ; 27  ; 35  ; 38  ; 44  ; 40  ; 2G  ; 34. 

(3)  G7  ; 75  ; (>2  ; 83  ; 74  ; 92  ; G8  ; 95. 

(1)  7G  ; 22  ; 50  ; 15  ; 28  ; G1  ; 49  ; 18  ; 90 ; 73. 

(5)  107  ; 130  ; 24G  ; 372  ; G08  ; 740  ; 990. 

(G)  83G  ; 747  ; 410  ; 913  ; 750  ; 384. 

(7)  818  ; 808  ; 20G  ; 430  ; 612  ; 787. 

(8)  7845;  9G37;  12000;  8400;  G003 ; 85040. 

(9;  5470  ; 3G50  ; 8780  ; 1247  ; 4808. 

(10)  G004  ; 7022  ; 3500  ; 9047  ; 2017  ; 19402. 

(11)  70007  ; GOOGO  ; 14014  ; 70017  ; 12303  ; 1G005. 

(12)  35G728  ; G40842  ; 900000  ; 800040. 

(13)  7000000  ; 457G8G5  ; 7580G940. 

(14)  315000000;  5040000;  8000700;  18000020;  700000002. 

(15)  315G74018003  ; 35G00000520. 

(IG)  7000000000  ; 5800000G00047  ; 8000000043007. 

(17)  30500500400G003  ; 53000053053. 

aS)  9000000000009;  90000000000900;  19000000019000; 
1000001001101. 


(1) 

(4) 

(6) 

(7) 

(8) 
, (9) 

(10) 

(1) 

(4) 

(7) 

(10) 


(1) 

(4) 

(7) 

(10) 

(13) 

(1C) 

(19) 

(22) 


Ex.  (iii. ),  p.  9. 

1. 

Twenty-seven.  (2)  Forty-nine.  (3)  Sixty-eight. 
Seventy-three.  (5)  Ninety-tv>ro. 

One  hundred  and  forty-four. 

One  hundred  and  sixty-three. 

One  hundred  and  ninety-nine. 

Six  hundred  and  sixty-four. 

One  thousand  eight  hundred  and  seventy-two. 

2. 

XXXVII.  (2)  LIX.  (3)  LXII. 

LXXXVII.  (5)  XCV.  (6)  CXXXTX. 

CXLV.  (8)  CLXXIX.  (9)  DCCOXLVi. 

MDCCLXIII. 

Ex.  (iv.),  p.  10. 


11  ; 16 ; 20  ; 26. 

(2) 

98. 

(3) 

67. 

60. 

(5) 

1409. 

(6) 

949. 

738. 

(8) 

4971. 

(9) 

2340G. 

74338. 

(11) 

2008. 

(12) 

3310. 

1671. 

(14) 

880. 

(15) 

2849' ; 

33633. 

(17) 

28206. 

(18) 

1852G 

208. 

(20) 

1 163. 

(21) 

9289. 

12932. 

(23) 

106.184. 

(24) 

59223 

ANSWFPS. 


(25) 

(28) 

(31) 

(34) 

(37) 

(40) 

(1) 

(4) 

(7) 

(10) 

(13) 

(16) 

(19) 

(22) 

(25) 

(28) 

(31) 

(34) 

(37) 

(40) 

(43) 

(1) 

(4) 

(7) 

(10) 

(11) 

(12) 


284271. 

1843088. 

3782272. 

50333150. 

112251. 

227056697. 


7. 

29. 

35. 

66. 

3808. 

6222. 

2779. 

381. 

2042. 

51195. 

18467. 

-f 

jt. 

9999998999. 

610. 

619. 


45. 

870. 

9273. 


(26)  1450741. 
(29)  1979628. 
(32)  3476908. 
(35)  20826857. 
(38)  764368. 


Ex. 

(V.),  p.  14. 

(2) 

8. 

(5) 

34. 

(8) 

29. 

(11) 

509. 

(14) 

2112. 

(17) 

61471. 

(20) 

28828. 

(23) 

40. 

(26) 

6457. 

(29) 

10999. 

(32) 

60023. 

(35) 

999000. 

(38) 

8. 

(41) 

593. 

Ex. 

(vi.),  p.  18. 

(2)  304. 

(5)  ( 

584. 

(8)  ; 

11364.  (9) 

(27)  680077891. 
(30)  1184946. 
(33)  799819. 
(36)  14621293. 
(39)  1825947. 


(3^  19. 

(6)  54. 

(9)  45. 

(12)  82. 

(15)  4228. 

(18)  108. 

(21)  2761. 

(24)  32. 

(27)  5780. 

(30)  1096. 

(33)  13378402. 
(36)  99900000. 
(39)  26. 

(42)  159. 


(3)  490. 
(6)  861. 


9868  ; 14802  ; 27137  ; 29604  ; 1233500  ; 17269000. 
336861  ; 411719  ; 449148  ; 1871450000  ; 
2994320000000. 


(1) 

345. 

Ex.  (vii.),  p.  19. 
(2)  1073. 

(3) 

1620. 

(4) 

1820. 

(5) 

3000. 

(6) 

13734. 

(7) 

8815. 

(8) 

30086. 

(3) 

93940. 

(10) 

1546992. 

(11) 

7417784. 

(12) 

579826952. 

(1) 

1 73432. 

Ex. 

(2) 

(viii.),  ]>.  20. 
123901. 

(3) 

409354. 

(4) 

372302. 

(5) 

2274048. 

(6) 

2667640. 

(7) 

39342154. 

(8) 

51212122. 

(9) 

319766614. 

(10) 

152847420. 

(11) 

58376823669. 

(14)  3340400440. 


(13)  38871923744. 
(15)  295990905442. 
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(16)  0094350127631)18 

(18)  703004503. 

(20)  3454009838. 

(22)  01110‘3461G7. 

(24)  242591354428. 

(26)  13575555747. 


(17)  13426705851000. 

(19)  3590386740. 

(21)  4930038124. 

(23)  1407009621. 

(25)  248155914760. 

(27)  249493596792. 


(1)  6840. 


Ex.  (ix.),  p.  21. 

(2)  1909680.  (3)  11211110438440v 


(1)  225. 

(4)  3249. 

(7)  7569. 

(10)  50169. 

(13)  622521. 
(16)  15625. 

(19)  804357. 

(22)  45118016. 
(25)  961504803. 


Ex.  (x.),  p.  21. 

2)  576. 

5)  4761. 

(8)  10000. 

(11)  390625. 
(14)  1331. 

(17)  103823. 

(20)  1000000. 

(23)  156590819. 


(3) 

1600. 

(e) 

5184. 

(9) 

12996. 

(12) 

804609. 

(16) 

2197. 

(18) 

314432. 

(21) 

16974593. 

(24) 

348913664, 

Ex. 

(xi.),  p.  24. 

(1)  3. 

(2)  3. 

(3)  12. 

(5)  14. 

(6)  14. 

(7)  24. 

(9)  108. 

(10)  13. 

(11)  528. 

(13;  56285. 

(14)  241248. 

(15)  458097.  . 

(17)  2104. 

(18)  17553. 

(19)  21000729. 

(21)  56169. 

(22)  5678094.  (23)  4.348432. 

(25)  317649. 

(26)  391525. 

(27)  3‘)876548. 

(29)  3469805. 

(30)  68274625. 

(32)  5642300741.  (33)  8462974231. 

(36)  300071. 

(36)  29970. 

(4)  11. 

(8)  103. 

(12)  1032. 
(16)  7589523. 
(20)  2019. 

(24)  5072. 

(28)  30207. 
(31)  47230497<;. 
(34)  90807. 


(1)  3426. 


Ex.  (xii.),  p.  25. 

(2)  6487.  (3)  64008924 


Ex.  (xiii.),  p.  26. 

(1)  3826.  (2)  241987.  (3)  2162558. 

(4)  1749864.  (5)  1243904.  (6)  500603. 

(7)  79267440.  (8)  396547.  (9)  659372. 

(10)  444513674545.  (11)  6947544611.  (12)  3007490200^ 

(13)  2131962,  1421308,  1065981. 

(14)  310218774,  206812516,  155109387- 

(15)  13770459132,  9180306088,  0885229566. 

9035784,  5816116,  6169880. 
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(17) 

(18) 

(19) 

(20) 
(21) 


(1) 

(4) 

(7) 

(10) 


(1) 

(4) 

(7) 

(10) 

(13) 

(16) 

(19) 

(21) 

(23) 

(25) 

(27) 

(29) 


(1) 

(4) 

(7) 

(10) 


(1) 

(4) 

(7) 

(10) 

(13) 


(1) 

(3) 

(5) 

(7) 

(0) 

(11) 


196350840,  122719275,  109083800. 
40913400,  29320850,  2G003000. 
1138764,  724668,  604279. 

4224924,  2688588,  2464539. 
962341116,  612398892,  561365651. 


3,  9. 

2,  3,  5,  10. 

8. 


Ex.  (xv.),  p.  28. 


2,  4 


2,  3,  3. 

2,  2,  2,  2,  2, 

2,  3,  7. 

3,  19. 

7,  13. 

3,  5,  7. 

2,  2,  3,  11. 


(2)  : 

2,  3,  4,  8,  9. 

(3)  3,  5,  9,  11. 

(o)  ; 

2,  3,  4,  8,  9. 

(6)  3,  5,  9. 

(8)  i 

5. 

(0)  2,3,4. 

9. 

(11)  2,  IL 

Ex.  ( 

xvi.),  p.  29. 

(2)  2, 

2,  2,  3. 

(3)  3,  3,  3. 

(5)  2, 

2,  3,  3. 

(6)  3,  13. 

(8)  3, 

17. 

(9)  2,  3,  3,  3. 

(11)  2, 

2,  3,  3. 

(12)  5,  17. 

(14)  3, 

3,  11. 

(15)  2,  2,  5,  5. 

(17)  2, 

2,  3,  3,  3. 

(18)  2,  2,  2,  2,  7. 

(20)  2,2, 

2,  2,  11. 

3,  5,  5,  7. 

3,  3,  3,  3,  3,  .3. 

2,  2,  2,  2,  3,  3,  3,  3. 

2,  2,  2,  2,  2,  2,  2,  3,  3,  5 


(22)  2,  2,  2,  2,  3,  3,  3. 
(24)  6,  5,  5,  5. 

(26)  3,  3,  3,  37. 

(28)  2,  2,  2,  2,  2,  5,  11.  , 


4858. 

305892. 

3104199. 

4342356. 


Ex.  (xvii.),  p.  29. 
(2)  9306. 

(5)  420077. 

(8)  11976096. 
(11)  48482280. 


(3)  147474. 

(6)  1594432. 

(9)  32661000. 
(12)  10138680000. 


Ex.  (xviii.),  p.  30. 


2472. 

42370218. 

74232657 

436876. 

37296. 


94,  rem.  14. 
18573,  rem.  17. 
105531,  rem.  3.5. 
849,  rem.  20. 
11447,  rem.  72. 
10005,  rem.  3569. 


(2)  452736. 
(5)  8(>42934. 
(8)  14287262. 
(11)  3781076. 

Ex.  (xix.),  p.  31. 


(3)  41798032 
(6)  42765328 
(9)  204074. 
(12)  784978. 


(2)  11860,  rem.  36. 

(4)  878,  rem.  22. 

(6)  844380,  rem.  85. 

(8)  2392,  rem.  134. 

(10)  965316,  rem.  718. 

(12)  10000821,  rem.  1812. 
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Ex.  (xx.),  p.  32. 


(1) 

270,  rem.  13. 

(2) 

30724,  rem.  11. 

(3) 

2378,  rem.  9. 

(4) 

20174,  rem.  18. 

(5) 

289<)8,  rem.  22. 

(3) 

21074998,  rem.  25. 

(7) 

85()29,  rem.  23. 

(8) 

240925,  rem.  21. 

(^>) 

7429,  rem.  7. 

(10) 

129295,  rem.  33. 

(11) 

2987035,  rem.  19. 

(12) 

4230,  rem.  57. 

(13) 

423,  rem.  72. 

(14) 

504,  rem.  123. 

(15) 

5087,  rein.  207. 

Ex. 

(xxi.),  p.  33, 

(1) 

1.  (2)  47230!). 

(3) 

024,  (4)  3 

Examination  Papers.  (Page  40.) 

(I.) 

(1)  Four  millions  two  hundred  and  thirty-seven  thousand 
four  hundred  and  ninety-six  ; G53812. 

(2)  190181.  (3)  7829. 

(4)  4253111  ; 15302894.  (5)  935977  ; 7429. 

(II.) 

(1)  25257030  ; four  hundred  and  two  millions  fifty  thou- 
sand four  hundred  and  seven. 

(2)  10992009.  (3)  20438313 ; 99914800. 

(4)  338091,  rem.  53.  (5)  1175427  ; 130003. 

(III.) 

(1)  Ten  billions  ten  millions  two  hundred  and  one  thou- 
sand four  hundred  and  one ; 1023001 ; 10011224402  ; 

2040002. 

(2)  1540478344 ; 1577918810.  (3)  2237009,  rem.  11. 

(4)  31405999.  -^(5)  5220,  rem.  33. 

(IV.) 

(1)  1888.  (2)  7482229,  rem.  93. 

(3)  2,  2,  2,  7 ; 2,  3,  13  ; 2,  3,  19.  (4)  12000590. 

(5)  999899. 

(V.) 

(1)  65299470,  rem.  5340.  (2)  88052792904. 

(.3)  2,  2,  2,  5 ; 2,  3,  3,  5 ; 2,  3,  3,  7. 

(4)  xxiv  ; xlvii ; clxxviii.  (5)  12000. 


.‘300 


ANSWERS. 


(1)  619161890. 

(3)  7283. 

(5)  7684  and  978. 


(VI.) 

(2)  8670344882024. 
(4)  ,fl4.541. 


(VII.) 

(1)  ,$269. 

(3)  252. 

(5)  $13300,  $11900,  $10500. 


(2)  -72  days. 

(4)  2962.37. 


(VIII.) 


(1)  7000. 
(3)  31239. 
(5)  $30. 

(2)  450  lbs. 
(4)  $232. 

(2)  9999000025. 
(4)  11796  steps. 

(IX.) 

(3)  $37569. 

(5)  $21000 ; $5400. 

(X.) 

(2)  170680900742874252.  (3)  27962] 9. 

(4)  78()o4.‘I.  (5)  Hem.  12  ; Divisor  72  ; Quot.  432. 

Ex.  (xxii.),  p. 

44. 

(1)  2.  (2) 

(«)  7.  (7) 

6. 

3. 

(3)  20. 
(8)  16. 

(4)  18.  (.5)  48. 

(i>)  16.  (10)  3. 

Ex.  (xxiii.),  p. 

45. 

(1)  48.  (2) 

(6)  36.  (7) 

32. 

936. 

(3)  3. 
(8)  355. 

(4)  3.  (5)  3453. 

(0)  23.  (10)  2345. 

Ex.  (xxiv.),  p. 

46. 

(1)  4.  (2)  2. 

(•3)  73.  (4)  29.  (5)  41. 

Ex.  (xxv.),  p. 

47. 

<'!)  (2)  2.376.  (.3)  9.532. 

(5)  ]7000.  ((;)  85800.  (7)  2.3400 

(9)  .31759.  ^ ^ 


(4)  955.5. 

(8)  16128. 


(1)  360. 
(5>  .3(50.36. 
l9)  27720. 


(2) 

((>) 

(10) 


Ex.  (xxvi.),  p.  40, 


1 320. 

27324. 

228150. 


(:))  288. 
(7)  3570. 


(4)  5040. 
(8)  2340. 


ANSWERS 
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Exammation  Papers.  (Page  49). 

m 

(1)  3327«  (2)  35  times.  (3)  4449f3  rails. 

(4)  7.  (5)  84,  36  and  132. 


(II.) 

(2)  Bags  of  1,  2,  or  3 bu.  each  ; bins  of  300,  150,  or  200 
bn. 


(3)  $1650.  (4)  60  min.  (5)  982832. 


(HI.) 

(1)  1,  2,  3,  4,  5,  6,  8,  9,  10,  12,  15,  18,  20,  24,  25,  30,  36, 
40,  45,  50,  60,  72,  75,  90,  100,  120,  150,  180,  200,  225,  300, 
360,  450,  600,  900,  1800. 

(2)  29. 

(3)  3391  and  2699  are  prime ; 14787  and  1477  are  com- 
posite. 

(4)  60  hours  ; A,  300  mi. ; B,  240  mi. ; C,  180  mi. 

(5)  40  grains. 

(IV.) 

(2)  203.  (3)  9f  mi.  (4)  70560. 

(5)  24  firkins. 

(V). 

(2)  60.  (3)  3 and  6.  (4)  44  times ; 9284  trees. 

(5)  3366000. 


Ex.  (xxvii.),  p.  54. 

(1) 

3 

TIT- 

(2) 

(8)  i’  (4) 

(5) 

f. 

(6; 

7 

8* 

(7) 

«•  (8)  (9)  m-  (10) 

J-A 
2 3- 

Ex,  (xxviii  ),  p.  55. 

(1) 

2 1 
¥F’ 

2 0 
■2F 

/0\  2 4 lA  14  23  1 

V"/  F4’  64’  6¥*  W/  FFF’ 

220 

FFF’ 

2 1 0 
FFF- 

0) 

1 00 
F4F’ 

1 5 6 
240’ 

5 1 3 8 /KN  40  8 63  0 

2 4 0’  24  0'  TT4’  7TF’ 

3 G 4 
7 

4 5 5 

TTT. 

(6) 

30 

Fo’ 

.'3  4 1 5 2 a (n\  324  200  84  33 

90’  FF’  FF‘  TUBU’  TOFF’  1 0 SF’  TFFF' 

Ex.  xxix.),  p.  56. 

The  fractions  are  arranged  in  descending  order. 


(1)  T%’  f 

(4)  4^’ 


(2) 

(5) 


-I  J 2 
T)’  Tf 

7 9 11 


(^)  tI’  i\>  ir- 

(^)  A'  1T»  IT- 
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Ex 

. (xxx.),  p. 

57. 

(1) 

.‘5  5 * 

(2) 

S7 
4 2- 

(3)  Vt- 

(1) 

o;>* 

(5)  Hi 

(«) 

.•i  1 

(7) 

J 01  8 
1485- 

(8)  MU- 

(0) 

2 2 8 1 
2"S8  0- 

Ex. 

(xxxi.),  p. 

57. 

(1) 

rh- 

(2) 

48 

(3)  t2(T- 

(4) 

4 8 
Tin- 

(5)  tH 

ro) 

iji- 

418* 

(7) 

218 

T^TT- 

(8) 

(0) 

1 0 6 1 
763IT- 

Ex. 

(xxxii.),  p. 

59. 

(1) 

2T- 

(2)  m 

(3) 

(4) 

98 

T33- 

(5)  Vk- 

(6) 

27  5 
TT0¥* 

(7) 

1287 

^■520- 

(8) 

(0) 

50 
2 4 a- 

Ex. 

(xxxiii.),  p. 

60. 

(1) 

4 

7 • 

(2) 

f. 

(3)  1^. 

(4) 

1 2 
2 9- 

(5)  1 

VG) 

19 
5 4 * 

(7) 

29 

TT- 

(8)  f. 

(0) 

20 

2'T- 

Ex. 

(xxxiv.),  p. 

61. 

(1) 

(!7_ 

9 ’ 

(2) 

1096 

47 

(3) 

6 27  7 
29 

(4)  LlilPl 

(5) 

4.0  7 

(6) 

q 477 

(7) 

qi  4 6 

(8)  928ff. 

Ex. 

(XXXV.),  p. 

62. 

(1) 

^ iYi5- 

(2) 

1|- 

(3) 

1 2 9 6 .5 

(4)  65i 

(5) 

4^, 

(G) 

178f 

(7) 

(8)  12^m 

(9) 

00 

(10) 

9 8 

^'So- 

(11) 

8fi 

(12)  HI- 

Ex. 

(xxxvi.),  p. 

63. 

(1) 

271 

(2) 

744. 

(3) 

00 

(4)  H- 

(6)  IJ. 

(G) 

4. 

(7)  2|. 

(8)  20. 

Ex. 

(xxxvii.),  p 

i.  64. 

'1) 

tjV* 

(2) 

75(5- 

(3) 

2^- 

(4) 

^5) 

3^. 

(G) 

1421 

(7) 

8350-1-. 

(8)  00. 

Ex. 

(xxxviii.),  p 

1.  67. 

(1)  i^V* 

(2) 

2‘dB-- 

(3) 

1 2 
5T3- 

(4)  -Hf. 

(5) 

1 iV- 

(G) 

2a 
6 !• 

(7) 

26 

r?- 

(8)  I2V 

(9)  2|f.. 

(10) 

1 2 
19’ 

ANSWEltS. 

Kx.  (xxxix.),  p.  08. 
(2)  IV  (^)  ItV 

(«)  i-  (7)  m- 

(10)  1-11.  (11)  7*. 


(1)  ih 

(&) 

(^^0  ItW* 


(1)  IM- 

(4)  W,  3. 

(7)  h 

(10)  3. 

(13)  I jh- 
(10)  5,  18. 

(1^>)  If. 

(22)  Iff. 


Ex.  (xl. ),  p.  08. 

(2) 

(5)  41. 

(8)  3. 

(11)  10}4f. 
(14)  Iff,  If 
(17)  GO. 

(20)  1. 

(23)  2. 
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(4)  f. 

(8)  20}|f. 
(12)  |. 


(3)  f,  Of 

(0)  IIH,  ".iO. 

(9)  7f. 

(12)  U,  If 
(15)  1,  I- 
(18)  14AV 
(21)  i 


Examination  Paiiers.  (Page  71.) 


(2)  $49f  (3)  5,-«3V 

/0\  2.S  2 9 7 S 
Tff,  35- 


(I.) 

(4)  $13800.  (5)  3|f  ana  ff. 

(II.) 

(3)  Uh.  (5)  Ship,  $24000 ; 


cargo,  $30000. 
(2)  $18|. 


(III.) 


(4) 


47:3 

T¥50(J. 


(5)  A,  20 ; B,  48  ; C,  84. 


(IV.) 

(2)  ‘41.  (3)  34j®y.  (4)  Horse,  $120;  carriage,  $105; 

harness"  $25.  (5)  A,  $4334  ; B,  $1474  ; C,  $3080. 

(V.) 

(2)  3-|f.  (3)  $2015  ; 465  sheep  ; 390  calves  ; 800  pigs. 

(4)  $180.  (5)  18  ft. 

(VI.) 

(2)  1%,  tV  (3)  1.  (4)  $40.  (5)  ft. 

(VII.) 

(2)  $13331,  -L.  (3)  1000000. 

(4)  30  min. ; A,  0 times ; B,  5 times  ; C,  4 times. 

(5)  A,  ; B,  ; 0,  2*3^  ; D,  f f. 
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ANSWERS. 


2)  ^ ; 

3600  rods  ; 3000  rods. 


R 

ITT- 


(VIII.) 

(3)  30. 
(5)  252. 


(4)  30  min. ; 4500  rods  ; 


(1)  h 
(5) 

(9) 
.13) 
OV) 


(1) 

(4) 

(7) 

v9) 


2 4.3 
TTJ(JTJ(nT- 
125001 
2 5 00  • 

•4579. 

•025679. 


(2) 

(6) 

(10) 

(14) 

(18)  3-25793. 


Ex.  (xli.),  p.  76 

(3) 
(7) 


h 

2 9 

StTOooo 
i^(m£oi 
J 000  ' 

•003. 


.3 

1- 

IT 

s • 


(11)  -9. 

(15)  172-95. 
(19)  -0019. 


(1) 

(4) 

(7) 


< . 

758-279832. 

6964-72672. 


(1)  51-211. 

(5) 

(8) 


-0607. 


-004385. 


(2) 

(6) 

(9) 


Ex.  (xlii.),  p.  78. 

(2)  -2464. 

(5)  385  •260863. 
(8)  970-17047. 

Ex.  (xliii.),  p.  79. 

(3) 
(7) 
(10) 


(4) 

/Q\  20847 
' ' 200 
(12)  -37. 

(16)  -0000059. 


(3)  -0012. 

(6)  8741-2062. 


1 -543. 
579-1274. 
9 9998. 


48  2293. 

-0000014. 

-00101. 


(4)  -001. 


35 -25. 

-00041588. 

14977  -92625425. 
•057746898828045. 


Ex.  (xliv.),  p.  81. 
(2)  18-9326. 


(3)  -100345. 

(5)  12  08980432.  (6)  -9. 

(8)  -0000465131. 

(10)  203-175662750726562. 


(11) 

•00984126. 

(12)  1-01. 

(13)  -00031304. 

(14) 

•15205806. 

(15)  -1009981074. 

(16)  20-570824. 

(17) 

150-0025. 

Ex.  (xlv.),  p.  85. 

(1) 

12. 

(2)  14400. 

(3) 

•0013. 

(4) 

12700. 

(5)  43-078. 

(«) 

10000. 

(7) 

430. 

(8)  147. 

(9) 

0000002004. 

(10) 

98-476. 

(11)  -0005839. 

(12) 

870540000. 

(13) 

•0000771039. 

(14)  299846000. 

(15) 

•20162. 

(16) 

2469300000. 

(17)  3590. 

(18) 

•00000029. 

(19) 

1290. 

(20)  3-59. 

(21) 

457-61. 

(22) 

76 -.371. 

(23)  90.5741000. 

Ex.  (xlvi.),  p.  87. 

(1) 

23-28125. 

(2)  1-119290875. 

(3)  3-4008. 

(4) 

33035-448... 

(5)  -00192. 

(6)  -0001730. 

ANSWKKS. 
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Ex.  (xlvii.),  p.  87. 

(1) 

26  -(‘>.54875. 

(2)  -0010902175. 

(.3)  14498-8. 

(4) 

-00001614. 

(5)  175  0309!  >87.5. 

(6)  -0000926. 

(7) 

1544(58-75. 

(8)  25000000. 

(9)  -00001. 

(10) 

-0000005005005. 

Ex.  (xlviii.),  p.  88. 

(1) 

18478  -260. 

(2)  -249. 

(3)  -092. 

(4) 

8658146-964. 

(5)  -0!)5. 

(6)  32714-285 

Ex.  (xlix.),  p.  91. 

(1) 

•35. 

(2)  -44.  (3)  -8.57142. 

(4)  -oi. 

(5) 

•ooi. 

(fi) 

•02439.  (7)  -523809, 

(8)  -21(3. 

(9) 

-01236. 

(10)  2-345. 

Ex.  (1.),  p.  94. 

(1) 

-09484. 

(2)  -002521. 

(3)  165-6995. 

(4) 

235  104. 

(5)  26-38702. 

(G)  1-611. 

(7) 

-0374. 

(8)  426-104. 

(9)  170-3367. 

(10) 

•928. 

Ex.  (li.),  p.  95. 

(1) 

(^)  XT'  (-8)  TXT- 

(4)  T¥/r- 

(5) 

s 

TITT- 

(6)  xVxx-  (7)  Txxxx- 

(8)  xxlxx- 

Ex.  (lii.),  p.  96. 

(1) 

;» !)  ()• 

(2) 

117  8 X 1 !> 

TiTfS’  W) 

(4)  nlh- 

(•^) 

(6) 

^72  000  01  7.5  1 

^3^0  0- 

Ex.  (liii. ),  p.  98. 

(1) 

15-84.30. 

(2)  20-51(302025.- 

(3)  1-7780052. 

^4) 

•02067249. 

(5)  20|f!i. 

(9)  gMo* 

(7) 

m- 

(^)  iVy 

Examination  Paperi^.  (Page  98.) 

(I.) 

(3)  1st.  (4)  263  times  ; (5)  -0000006  and  -0000009. 

(II.) 

(P  li’2^  TTO'TT* 

(4)  -V- 


(2)  $14.90. 
(5)  -7142. 


(3)  3-715. 
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(m.) 

■2)  $816f.  (3)  13;  $3000.  (4)  $232f.  (5) 

(IV.) 

(2)  $21.60.  (3)  425,  (4)  4000004-00000010000090007 ; 

Seventy-four  millions,  three  hundred  and  six,  and  sixty 
inilhons  and  seven  trillionths.  (5)  82^  yd. 

(V-) 

(■^)  (3)  10-7608  miles.  (4)  13H- 

(5>^,  $192.23i;  5,1145.53^;  G,  $110.94^. 


(VI.) 

(3)  mh 

(4)  3-141592. 

(5)  -00097061 

Ex.  (Iv.), 

p.  105. 

(1)'  14.  • 
(5)  297. 
(9)  440. 
(13)  23456. 
(17)  6678. 

(2)  23. 

(6)  345. 
(10)  835. 
(14)  72500. 
(18)  437962. 

(3)  32. 
(7)  327. 
(11)  6031. 
(15)  20-31. 

(4)  75. 

(8)  867. 
(12)  4698. 
(16)  739000 

Ex.  (Ivi.), 

p.  106. 

(1)  4-1. 

(5)  -25. 

(9)  210-75. 

(2)  16-79. 
(6)  -027. 
(10)  137-65. 

(3)  -95. 

(7)  131-31 

(4)  -51. 
(8)  I-OOI. 

Ex.  (Ivii.),  p.  107. 

(1)  4-4721. 
{5)  -4110. 
tP)  4-0305. 

(2)  5-4772. 
(6)  -1264. 
(10)  -9999. 

(3)  -9486. 
(7)  -0252. 
(11)  -5025. 

(4)  -3478. 
(8)  -0347. 
(12)  6*4833, 

Ex.  (Iviii.) 

, p.  108. 

a)  h 
(5)  m- 

(9)  Si 
(13)  -7905. 
(17)  8-7649. 

(2) 

(6)  2J. 
(10)  61 
(14)  -6454. 

(8)  H 
(7)  2|. 

(11)  4i 
(16)  2-6298. 

(4)  ih 
(8) 

(12)  3f 
(16)  3-0822. 

4ilx.  (lix.),  p.  110. 

(1)  16. 
(5^  85. 
(9)  85. 

(2)  32. 
(6)  64. 
(10)  99. 

(3)  42. 
(7)  34. 
fill  39- 

(4)  79. 
(8)  73. 
(12)  63. 

ANSWERS. 
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Ex.  (lx.), 

p.  111. 

(1) 

245. 

(2) 

5.31. 

(3)  307. 

(4) 

670. 

(O) 

128. 

(<i) 

179. 

(7)  463. 

(8) 

103. 

(^0 

256. 

(10) 

579. 

(11)  438. 

(12) 

507. 

(13) 

686. 

(14) 

708. 

(15)  888. 

(16) 

512. 

(17) 

4968. 

(18) 

8765. 

Ex.  (Ixi.), 

p.  112. 

(1) 

•73. 

(2) 

•364. 

(3)  30-02. 

(4) 

1 1 

T2' 

(5) 

n 

Y- 

(«) 

If. 

(7)  n- 

(8) 

1 -709. 

(9) 

8-320. 

(10) 

•495. 

(11)  2-516. 

(12) 

•822. 

(13) 

•908. 

(14) 

•693. 

(15)  1-966. 

(16) 

1 -473. 

Ex.  (Ixii.), 

p.  113. 

(1) 

27. 

(2) 

45. 

(3)  6-3. 

(4)  13. 

(5) 

54 

(6) 

8-1. 

Ex.  (Ixiii.) 

, p.  117. 

(1)-13;  30;  3G  ; 47.  (2)  108;  270;  615;  845. 

(3)  3456  ; 4800  ; 2762  ; 165.35.  (4)  72  ; 58  ; 94  ; 105  ; 163. 
(5)  960  ; 1228  ; 4253  ; 14087.  (6)  41880  ; 103870 ; 305973. 


Ex.  (Ixiv.),  p.  118. 


(1) 

U^d. 

(2) 

43|(7. 

(3) 

49p. 

(4) 

7s.  5](7. 

(5) 

9s.  lip. 

(6) 

15s.  6p. 

(7) 

£4  8s.  3gc£ 

(8) 

£391  19s.  4p. 

(^) 

£564  19s.  7d. 

(1)  £21  15s.  Id. 

(4)  £31  12.S.  U. 

(7)  £32  9s.  3|ri 

(10)  £181  18s.  6(7. 

(13)  £200  17.S.  UK 
(15)  £3602  17s.  6d. 


Ex.  (Ixv.),  p.  120. 

(2)  £31  8s.  0(i 

(5)  £23  13.S.  8K. 

(8)  £32  6s.  5rf. 

(11)  £240  19s. 


7d 


(14)  £220  6s.  9|d 


(3)  £32  1.5s.  2d. 

(6)  £33  18s.  4K 

(9)  £169  5s.  Id. 

(12)  £168  11s. 


Ex.  (Ixvi.), 

p.  122. 

(1) 

£36  3s.  5d. 

(2) 

£28  Os.  10(i. 

(3) 

£8  18.S.  11(/. 

(4) 

£238  17s.  : 

lOp. 

1. 

(5) 

14.S.  Ip. 

(<>) 

£1  16s.  7f( 

(7) 

ip. 

(8) 

£1519  12s. 

9hd. 

(y) 

£36108  17s.  6p. 

(10) 

£1219  19s. 

lop, 
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Ex.  (Ixvii.) 

, p.  123. 

(1) 

£1 

9s. 

(2) 

5s.  lOd 

(3) 

3s.  9d 

(4) 

£3 

G.S.  Gd 

(5) 

18.S.  ; 

8d. 

(0) 

£1  2s.  Id. 

(7) 

£22 

00 

r-i 

(8) 

£14 

11s. 

(9) 

£12  5.S. 

(10) 

£5 

18s.  IW. 

(11) 

£21 

12s. 

(12) 

£15  1-5.S. 

(13) 

£111  Gs.  8d 

(14) 

£5  18s.  l^d 

(15) 

£122  9s.  4^Z 

(10) 

£104  12.S. 

(17) 

£5  12s.  Gd 

(18) 

£8  Os  10),/.' 

(19) 

£3 

14s  8d 

(20) 

£48. 

(21) 

£3G  Gs. 

(22) 

£39 

7s.  Gd 

Ex.  (Ixviii), 

p.  125. 

(1) 

£G  10s.  Gd 

(2) 

£24  O.s. 

IJd 

(3) 

£3  12s.  5id 

(4) 

£5  18s. 

4d 

(5) 

£29  13.S. 

4d 

(0) 

£34  Is. 

7id. 

(7) 

£107  19s. 

2d  • 

(8) 

£15212 

12s.  Gd 

(9) 

£0189  5.S. 

7^d 

(10) 

£G022  Os.  7Ad 

(11) 

£8015  3s. 

9d 

L (1)  7s.  low. 

(4)  £3  19s.  4.(1 

II.  (1)  £1  1G.S-.  did. 
(4)  26-.  4(i. 

III.  (1)  £1  3s.  2d 
(4)  £4  4s.  ^d. 


Ex.  (Ixix.),  p.  127. 

(2)  £5  12s.  6d 
(5)  12s.  Ud. 

(2)  4s.  3d” 

(5)  Is.  6W. 

(2)  3s.  4|”d 
(5)  Os.  4|d 


Ex.  (Ixx.),  p.  127. 

(2)  22.  (3) 
(6)  10. 


42. 


(1)  100. 

(5)  231. 


(1)  3.S.  G|d 
(4)  Is 

(7)  10s.  dd. 

(10)  £48  l.s.  45. 
(13)  £8  3.S-.  3|d 


Ex.  (Ix.xi.),  p.  128. 

(2)  4.S.  5i^d 

(o)  Is.  0|d 

(8)  14s  8d 

(11)  £77  5.S. 

(14)  .18  12.S.  Id 


(3)  18.S.  7i(/. 

(G)  £1  17.S.  lid. 
(3)  5.S.  dd. 

(G)  19s.  lOr/. 

(3)  £1  4s.  10|r(. 
(6)  £1  3.S. 


(4)  T.< 


(3)  G.s.  d^d. 

(G)  £24  IGs.  8d 

(9)  £13  G.s.  dd. 

(12)  £1  15s.  0|d 


Ex.  (Ixxii.),  p.  129. 

(1)  £1412  11.S.  8d  (2)  £.3220  O.s.  Gd 

(3)  £28299  Ls.  lOd  (4)  £31282  8s.  5d 

(5)  £18873  l.s.  Gd  (G)  £27877  13.>-v  3d 


ANSWERS. 
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(L) 

(3) 

(■t) 

(5) 
(3) 
(8) 
(10) 
ai) 
(12) 
* (14) 
(10) 

(17) 

(18) 
(19) 


(1) 

(3) 

(4) 

(5) 
(7) 
(0) 

(11) 

(12) 

(13) 

(14) 


(1) 

(3) 

(4) 

(5) 
(0) 

(7) 

(8) 
(9) 

(10) 

(11) 

(13) 

(14) 

(15) 

(16) 


Ex.  (Ixxiii.),  p.  130. 

22645  sec. ; 61243  sec. 

107020800  sec. ; 544324  min. 

33  da.  17  hr.  27  min. ; 6 hr.  32  min.  47  sec 
8 da.  14  hr.  13  min.  12  sec. ; 

0 \vk.  2 da.  0 hr.  24  min.  56  sec. 

118;  151;  286;  120;  151. 

76  hr.  34  min.  36  sec.  (7) 

26  \vk.  2 da.  2 hr.  (9) 

77  hr.  3 min.  41  sec. 

250  da.  23  hr.  1 min.  13  sec. 

2 hr.  54  min.  48  sec.  (13) 

6 da.  22  hr.  (15) 

1 yr.  331  da.  21  hr. 

5 da.  9 hr.  36  min.  46  sec. 

463  hr.  35  min.  5 sec. ; 740  hr.  46  min.  57  sec 

2 da.  6 hr.  14  min. ; 12  min.  17  sec. 


136  da.  1 hr.  42  min. 
22  yr.  293  da  1 hr. 


83  da.  17  hr.  47 
298  da.  21  hr. 


Ex.  (Ixxiv.),  p.  132. 

132  in. ; 23166  ft.  (2)  446418  in. ; 5499  in. 

13513  po.  3^  yd. ; 306  fur.  0 po.  4 yd.  2 ft.  6 in. 

137  mi.  36  po.  3 yd.  1 ft. ; 

1309  mi.  4 fur.  32  po.  4 yd.  2 ft.  8 in. 

107  yd.  1 ft.  8 in.  (6)  154  mi.  2 fur.  20  po. 

23  fur.  21  po.  4|^  yd.  (8)  75  yd.  8 in. 

50  mi.  2 fur.  35  po.  (10)  35  po.  ^ cL 

87  yd.  3 in. ; 932  mi.  1 fur.  31  po. 

1858  po.  3 yd. ; 1783  mi.  3 fur.  5 po.  1 yd. 

6 yd.  1 ft.  2 in.;  5 fur.  62^-  po. 

2 yd.  1 ft.  5|  in. ; 1 fur.  291|  po. 

Ex.  (Ixxv. ),  p.  134. 

36751875  sq.  in.  (2)  44425044  sq.  m. 

1210000  sq.  yd. ; 94608  sq.  in. 

4 sq.  yd.  55  sq.  in. ; 3 ac.  28  po.  9 sq.  yd. 

1148  po.  2 sq.  yd. ; 14  po.  10  sq.  yd.  7 sq.  ft.  110  sq.  in. 
284  ac.  2 ro.  25  po. 

163  sq.  yd.  7 sq.  ft.  91  sq.  in. 

112  ac.  3 ro.  33  po.  15|  sq.  yd. 

27  ac.  2 ro.  36  po. 

5 sq.  yd.  8 sq.  ft.  129  sq.  in.  , 

1 ac.  2 ro.  16  po.  (12)  3 ac.  1 ro.  30  no, 

6 sq.  yd.  7 sq.  ft.  22  sq.  in. 

66  ac.  3 ro.  36  po. 

88  ac.  2 ro. ; 931  ac.  3 ro.  9 po. 

1 ro.  18  po. ; 1 ro.  27  po. 
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answers. 


Ex.  (Ixxvi.),  p.  135. 

(1)  202  cub.  ft. ; 1175183  cub.  in. ; 654558  cub.  in. 

(2)  43  cub.  ft.  21  cub.  in. ; 9 cub.  yd.  11  cub.  ft.  372  cub.  in. 

(3)  244944  cub  in.;  149904  cub.  in. 

(4)  270  cub.  yd.  26  cub.  ft.  1143  cub.  in. 

(5)  195  cub.  yd.  3 cub.  ft.  298  cub.  in. 

(6)  3558  cub.  yd.  10  cub.  ft  284  cub.  in. 

(7)  8 cub.  yd.  20  cub.  ft.  1545  cub.  in. 

(8)  8 cub.  yd.  1634  cub.  in. 

(9)  27  cub.  yd.  7 cub.  ft.  1472  cub.  in. 

(10^  707  cub.  yd.  1323  cub.  in. ; 

25049  cub.  yd.  17  cub.  ft.  518  cub.  in. 

(11)  6 cub.  yd.  14  cub.  ft.  1029  cub.  in.;  8 cub. yd.  24  cub. in. 

Ex.  (Ixxvii.),  p.  136. 

(1)  59  pts. ; 109792  pts. 

(2)  8 qr.  2 bu.  1 gall.  2 pt. ; 47  qr.  4 bus.  3 pk.  1 gall. 

(3)  41  gall.  1 pt.  (4)  20  bus.  1 pk.  1 gab. 

(5)  197  qr.  3 bus.  (6)  2 qt.  1 pt. 

(7)  3 pk.  1 gall.  (8)  6 qr.  7 bus.  3 pk. 

(9)  342  qr.  4 bus.  2 pk. ; 1115  qr.  4 bus.  1 pk. 

(10^  3 qt.  1 pt.  8 qr.  3 pk. 

Ex  (Ixxviii.).  p 137. 

(1)  12960  gr.  (2)  1680  dwt.s  3420  dwt.  ' 6185  dwt 

(3)  22253  gr. ; 42663  gr., 

(4)  6 oz.  11  dwt,  1 gr  ; 7 lb  4oz.  18  dwt. 

(5)  12  lb.  6 oz.  19  dwt.  13  gr.  ; 13  lb.  6 oz.  6 dwt. 

(6)  74  lb.  7 oz.  7)  30  oz.  4 dwt.  9 gr 

(8)  87  lb.  7 oz.  12  dwt.  18  gr  (9)  3 oz.  4 dwt.  21  gr. 

(10)  7 lb.  9 oz.  13  dwt.  (11)  9 oz.  12  dwt.  23  gr 

(12)  89  lb.  5 oz.  8 dwt. ; 141  lb.  7 oz.  19  dwt. 

(Idj  401  uz.  7 dwt.  11  gr  ; 148  lb.  9 oz,  6 dwt.  21  gr. 

(14)  2 lb.  12  dwt. ; 6 oz.  6 dwt.  Ilf  gr. 

(15)  5 dwt.  8 gr. : 2 oz.  19  dwt.  20  gr. 

Ex.  (Ixxix.),  p 136. 


(1)  17600  oz. : 4352  dr.  ; 10000. 

(2)  203200  oz. ; 30050  lbs. 

(3)  78416  dr. ; 7507  lbs. 

(4)  2 cwt.  3 qrs,  22  lbs.  11  oz. : 1 ton  llr  owt.  1 qr.  24  lbs 


ANSWERS. 


811 


(6) 

(6) 

(8) 

(lOj 

(12) 

(14) 

(15) 

(16) 
)17) 
(18) 


(5) 

(7) 


(5) 

(7) 


(1^. 

(2) 

(3) 

(4) 
(6) 
(8) 

[10) 


(1) 

(5) 

(9) 


(1) 

(3) 

(5) 

(7) 

(9) 


4 cwt.  2 qrs.  14  lbs.  8 oz. ; 9 cwt.  2 qrs.  15  lbs.  15  oz 
14  ills. 

53  Tb.  12  oz.  1 dr.  (7) 

88  cwt.  2 qr.  14  lbs.  (9) 

2 qr.  22  lb.  8 oz.  (11) 

7t.  19  cwt.  3 q.  (13) 


45  qr.  19  lbs.  15  oz. 

2 lb.  1 oz.  9 dr. 

1 cwt.  1 qr,  11  lbs. 

3 lbs. 


34t.  18  cwt.  1 qr.  13  lbs. 

120  cwt.  67  lbs.  2 oz. ; 187  cwt.  65  lbs. 

156  cwt.  1 qr.  15  lbs. ; 390  oz.  13  dr. 

1 cwt.  21  lbs.  8 oz. ; 16  cwt.  1 qr.  13  lbs.  2 oz. 
1 qr.  14|^|  oz. ; 2t.  3 cwt.  3 qr,  6y^  lbs. 


Ex.  (Ixxx  b p.  139. 

13  cwt.  1 qr.  2^-  lb.  (2)  13  lb.  14  oz.  12  dr. 

80  mi.  1 fur.  22  po.  (4)  679  yd.  1 ft.  6 in. 

166  ac.  3 ro.  32  po.  (6)  757  ac.  2 ro.  12  po. 

78  sq.  yd.  7 sq.  ft.  6 sq.  in. 


Ex.  (Ixxxi.b  p.  139. 


2 cwt.  4 lb.  (2)  10  oz.  5 dr. 

mi.  5 fur.  3 po.  (4)  3 yd.  6 in. 

o ac.  3 ro,  4 po.  (6)  1 ac.  3 ro.  8 po 

5 sq.  yd.  7 sq..ft.  87  sq,  in. 

Ex.  (Ixxxii.),  p.  140. 

13s.  Ad. ; ^1  11s.  dd.  ; ^2  10s.  9d. 

6 fur.  16  po. ; 30  po. ; 3 qr.  8^  lb. 

£152  11s.  0|d. ; £1  13s.  9d. ; 2 mi.  2 fut. 

^514  16s.  15s.  9d.  (5)  £1  2s.  lO^d. 

13s.  6d.  (7)  9 ac.  2 ro.  13^  po. 

16  da.  3 ’/r.  35  min.  (9)  2 fur.  37  yd.  1^  in. 
4 cwt.  2 qrs.  11  lbs.  lOf  oz. 


Ex. 

(Ixxxiii.),  p.  141 

1 

(2) 

(8)  ii-  (4)  Ml- 

6 1 .3 

(6)  f. 

(7)  §•  (8) 

3 

TT* 

(10)  h 

(11)  (12)  IIJ. 

Ex. 

(Ixxxiv.),  p.  144 

12s.  6d. 

(2)  £15  5s.  6d. 

2-3436d. 

(4)  3 qr.  18  lb.  12  oz. 

12  dr. 

(6)  £16.  Os.  Gd. 

Is.  5d. 

(8)  £2  16s.  9*375d, 

4s  2d. 

(10)  £2  10s.  7-6d. 
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(11) 

22  lb.  0§  oz. 

(12)  £7 

16s.  2£d 

(13) 

4 tons  16  cwt.  17  "4  lb 

(14)  £26 

17s. 

10f§o- 

(15) 

£2  5s.  9-8d. 

(16)  16s. 

7d. 

(17) 

£1  14s.  8d. 

Ex.  (lx 

XXV.),  p.  145. 

(1) 

•3285. 

(2) 

•00208a 

(3) 

•1875. 

(4) 

•43. 

(5) 

14-49. 

(6) 

•24. 

(7) 

2*64. 

(8) 

1-382890025. 

(9) 

•0027. 

(10) 

1*4318. 

(11) 

•3. 

(12) 

•00091875. 

(13) 

2-445916. 

(14) 

•5581 

(15) 

•1406 

-Examination  Papers.  (Page 

146). 

(I.) 

(1) 

366ft.  (2) 

3413  da. 

9 hr.  (3)  3 

da.  2 

hr.  20  min. 

(5) 

191. 

(2) 

(4)  IG  mi.  i4o4|f  yd. 


(II' 

(3)  49  min.  past  1 p.m.  ; 149^  mi 
(5)  28160. 


(2)  3600  ; £7  10.s. 

(3)  ^ 3 ac.  1 ro.  20  po.  21  yd.  77f  in. ; B,  6 ac.  3 ro.  1 po.  1 ' 
yd.  7 ft.  1784  m.;  C,  7 ac.  2 ro.  16  po.  17  yd.  1 ft.  294  in. 

(4)  29  yd.  (5)  16  ton  4 cvvt. ; 10  cwt.  3 qr.  5 lb.* 


(IV.) 

$11.37^.  (2)  259  bus.  2 pk.  1 gal.  148?-  pt. 

41  bus.  3 pks.  2|  qts.  (4)  47  bags.  (5)  ^96. 93. 


(V.) 

f 1^.1? ?r  cents.  (3)  20  grs.  is  largest  weight. 

(4)  12  tons  7 cwt.  3 qrs.  10 ’67  lbs.  (5)  250  lbs. 


(1) 

(3) 

(5) 

(7) 

(9) 


Ex.  (Ixxxvi.), 

£8001  7s.  3|d 
£5158  26-.  8|d 
£83720  19.S.  oU 
£169567  17s.  ilM 
£839  10s.  7jd. 


p.  150. 

(2)  £0022  Os.  7id. 
(4)  £53701  15s.“l0d 
(0)  £01380  10s.  7d. 
(8)  £1104  9s.  9d. 
(10)  £1457  Os.  01#. 


ANSWERS. 


818 


Ex.  ^Ixxxvii.),  p.  151. 


(1)  iJ231  U.S.  8Ufd. 

(3)  £32  2s..  l\d. 

(5)  £805  9s.  IH 
(7)  £63  6s.  5|(/. 

(9)  £dil  16s.  l|fcZ. 


(2)  ^50  14s. 

(4)  £496  2s.  6^%V. 

(6)  £3127  Os.  7H 

(8)  £1066  Is.  6^fi. 

(10)  839  15s.  ‘d^d. 


Ex.  (Ixxxviii.),  p.  153. 


(1)  11690. 
(4)  m.l4^. 


(2)  $10.93|. 

(5)  ^103.70. 


(3)  $164.74. 


Ex.  (Ixxxix.),  p.  156. 


(1)  6. 

(4)  25, 

(7)  §3240. 
:[10)  54  days. 
{13)  §9.15. 


(2)  1^. 

(5)  1502xV 

(8)  14 

(11)  20  cents. 
• (14)  §14.40. 


(3)  $47775. 

(6)  203  min. 

(9)  £31  10s. 

(12)  §408i. 

(15)  £18  15s.  7||d. 


Ex.  (xc.),  p.  157. 


(1)  §7833.33^ 

(S) 

(7)  286t^. 
(10)  Thefii'st. 


(1)  480. 

(4)  4000. 

(7)  $360. 
no)  $78.60. 
(13)  6 weeks. 
(16)  4 days. 
n9)  84. 

\22)  660. 


(1)  Bfhr. 
(4)  min, 
(7)  18  days. 


(2)  $5040.  (3)  18y^^. 

(5)  27  min.  (6)  $1182.12^. 

(8)  §400.  (9)  £1  17s.  4*128<^, 

(11)  22^  cwt. 


Ex.  (xci.),  p.  257. 


(2)  $1152. 

(5)  $10.52. 

(8)  16. 

(11)  27  laborers. 
(14)  §396. 

(17)  155|  qr. 
(20)  10  days. 
(23)  £120. 


(3)  11268. 

(6)  $54,611, 

(9)  20. 

(12)  75  burners, 
(15)  7 weeks. 
(18)  5^  weeks. 
(21)  2 days. 


Ex._  (xcii.),  p,  161. 

(2)  13  AV  hr.  (3)  . days 

(6)  10  days.  (6)  4 iS. 

(8)  l». 
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Ex.  (xciii.),  p.  J(}3- 

(1)  21y\  min.  past  (^)  min.  past  6. 

(3)  49 min.  past  9. 

(4)  5pV  and  38,^  min.  past  4. 

(5)  21x\  min.  and  54 j\  min.  past  7. 

(6)  10|?  min.  and  43/^  min.  past  11. 

(7)  38y\  min.  past  1.  (8)  54 

(9)  lO^f  min.  past  8. 


Examination  Papers.  (Page  164.) 

(I.) 

(1)  1800  lbs.  (2)  $18300.  (3)  $20.40.  (4)  $1042.40. 

(5)  £015. 

(II.) 

(1)  $-029i^V  (2)  $209.33;i  (3)  $2408.40.  (4)  300. 

(5)  324  days. 

(III.) 

(1)  18  days.  (2)  1200  men.  (3)  35  days.  (4)  33^  days ; 1. 
(5)  60  min. 

(IV.) 

(1)  24  days.  (2)  360  days.  j ^ , 

(3)  60  nun.  irom  A’s  starting  point ; 5 hrs,  and  lo  hrs. 

from  starting. 

(4)  At  10  hi’s.  15  min.  a.  m.  on  Saturday  ths  v/atch  is 
5 min.  30:j'g  sec.  too  slow. 

(5)  10 .yj  min.  past  5 and  9||  min.  to  5. 

(V.) 

(1)  52  days.  (2)  10  hrs.  (3)  A in  9|  hrs. ; B in  O'J  hrs. 

(4)  3 hr.  54|  nun.  p.ni.  (5)  more. 


Ex.  (xciv.),  p.  169. 

(1)  $825.  (2)  $1160.  (3)  $1215. 

(5)  $95.70.  (6)  $156.  (7)  $164. 02|-. 


(1)  ^ %. 

(4)  $37f. 

(7)  '124  years 
(10)  4f%,  nearly. 
(13)  6 %. 


Ex.  (xcv.),  p.  171. 

(2)  5|-  years. 

(5)  20  years. 

(8)  5 %. 

(11)  9i  %. 

(l4)  $600  ; 13.7  yrs. 


(4)  $4589. 

(8)  £4  9.S.  2HS-0 


(3)  $1250. 

(6)  5|  %. 

(9)  97  days. 
(12)  Gained  $50 
(15)  October  6. 
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Ex.  (xcvi.),  p.  133. 

U)  $869.75. 

(2)  $902.83. 

(3)  $82.56. 

Ex.  (xcvii.),  p.  176. 

'1)  $59,109. 

(2)  175.28.  (3)  $248.77.  (4)  $297.89. 

Ex.  (xcviii.),  p.  177. 

(1)  $125*.509. 

(2)  $238.81, 

(3)  $153.22. 

(4)  $5,508. 

(5)  £4  3s. 

(6)  $420.25. 

(7)  92  cents. 

(8)  $15400. 

(9)  $24000. 

Ex.  (xcxix).  p.  181. 

(1)  $4600. 

(2)  $70. 

(3)  $562.  .50 

(1)  $1050. 

(5)  £537  10s. 

(6)  $36. 

(7)  $456.80. 

(8)  $137.50 

(9)  £152  Is.  3d. 

(10)  £7  19s.  3d. 

(11)  $6000. 

(12)  $16*186... 

(13)  5 per  cent. 

(14)  $1105;  Bill  is 

due  May  4. 

(l5)  $45-§-,  $13^. 

(16)  80  to  83;  $32. 

(17)  $16|H. 

(18)  $520;  6%. 

Ex.  (c.) 

(1)  $0*285. 

(2)  $716.76.  (3)  $314.  (4)  $531. 

(5)  $18.86... 

Examination  Papers,  Page  184. 


(I-) 

(1)  $3121.60.  (2)  $781.25.  (3)  4.08%. 

(4)  $77.90.  (5)  $8108.326... 

(n.) 

(2)  $19,047  : 95  cents.  (3)  £9  3s.  4d.  (4)  3J%. 

(5)  $100. 

(in.) 

(1)  $2500.  (2)  $71*88...  (3)  $888.88|.  (4) 

(IV.) 

(1)  $7*11|.  (2)  $50000.  (3)  6i%  ; '^574  13s. 

(4)  A’s  by  $224.05.  (5)  $12000. 

Ex.  (ci.),  p.  187. 

(1 } mo.  (2)  mo.  (3)  5 mo. 

(4)  3|mo.  (5)  7^  mo.  (6)  $666  y^. 

(7)  8^  mo.  (8)  $364.01.  Tlie  equated  time  is 

May  5,  1869.  All  the  bills  are  equivalent  to  $362.35,  but 
^his  will  draw  interest  at  6^0  till  June  2.  (9)  28  May. 
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Ex.  (cii.),  p.  190. 

a)  Aixg.  6,  1875.  (2)  Nov.  20,  1877. 

(3)  Nov.  25,  1877. 

Ex.  (ciii.),  p.  191. 

(1)  21-25.  (2)  738-571428.  (3)  56087-6. 

(4)  26-9625.  (5)  10-154875. 

Ex.  (civ.),  p.  192. 

(1)  $120;  278  horses.  (2)  33-|^;  2;  40. 

(3)  75844.  (4)  3|';  12^;  15. 

(5)  300 ; 23437i ; 4300000. 


Ex.  (cv.),  p.  193. 

(1)  $106-40. 

(2)  $700. 

(3)  $5-91. 

(4)  $1.87i. 

(5)  4i%. 

(6)  $77. 

(7)  $7488. 

;i0)  $20000;  $50. 

(8)  $9800. 

(9)  $38400. 

Ex.  (cvi.),  p.  194. 

(1)  $3-125. 
(4)  $415-25. 

(2)  747-25. 

(3)  £4488  15r 

(5)  $473. 

(6)  $9.80. 

(7)  $10000. 

(8)  $4800. 

> 

Ex.  (evii.),  p.  195. 

(1)  $56.70. 

(2)  $0-017. 

(3)  $1312500. 

(4)  1;|  cents  m the  dollar. 

Ex.  (cviii.),  p.  196. 

(1)  $458.10. 

(2)  $88. 

(B)  $450. 

(4)  $199.50. 

(5)  $9500. 

Examination  Papers.  (Page  197.) 


(1)  4-066. 
(4)  41825. 


(1)  $1760. 

(4)  $10935000. 


(I.) 

(2)  $225.  (3)  $3640. 

(5)  10. 


(n.) 

(2)  $7119.80.  (8)  21  75 

(6)  A,  $40;  B,  $46. 


(in.) 

(1)  $8400.  (2)  418 bales;  $.323.58 

(3)  A.S  40  and  31.  (4)  $8.  (5)  2-97d 
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(IV.) 

(1)  .^B05.7Bi  (2)  16222*11  lbs.  (8)  16?:  255;  880. 

(4)  Grain,  $1020  ; groceries,  $950. 

(5)  A gets  $842.80  ; B,  $918.87  ; C,  $1598.88. 


(1)  $2535H. 

(V.) 

(2)  $2040. 

(3)  100  bales. 

{4)  $255. 

(5)  $3000. 

(1)  25. 

Ex.  (cix.),  p.  203. 
(2)  $2000. 

(3)  $4.3i 

(4)  £ 1 Is.  1 d.  per 

gall.  (5)  3|2.  gain. 

(6)  83L 

(7)  8 per  cent. 

(8)  10  per  cent 

(9)  5. 

(1.0)  23. 

(11)  13*9. ..per  cent.  (12)  10. 

(13)  $300. 

(14)  8s.  7\d.  per  lb.  (15)  4 lb. 

(16)  $8.45. 

(17)  $3.60. 

(18)  88^  per  cent. 

(1)  $7262  75. 

Ex.  (cx.),  p.  212. 
(2)  $7840. 

(3)  .$9065.25. 

(4)  4' 8542. 

(5)  £523  16s.  9d. 

(6)  $11200. 

(7)  $8000. 

(8)  $850. 

(9)  £2400. 

(lOj  £6000. 

(11)  .$55.50. 

(12)  $228.80. 

(13)  $885. 

(14)  $150. 

(15)  £276. 

(16)  $600. 

(17)  $680. 

(18)  $950. 

(19)  $3200. 

(20)  Of. 

(21)  5,V 

(22)  5f3^. 

(23)  4f. 

(24)  114. 

(25)  108f. 

(26)  119:4i-. 

(27)  90U- 

(28)  80. 

(29)  $5000. 

(30)  $9600. 

(31)  $67500. 

(32)  $41540. 

(38)  lOli. 

(34)  85. 

(35)  92i. 

(36)  83f. 

(37)  6 percents ; (38)  £4725. 

(39)  14. 

(40)  £24960. 

(41)  90. 

(42)  Notliing. 

(43)  Increased  $56.55. 

(44)  $10692  ; $21384 

(45)  Gain  $125. 

(46)  5f  years. 

(47)  Loss  $45.22. 

(48)  6000. 

(49)  6 per  cents. 

(50)  $30300. 

(51)  $44092. 

(52)  89|. 

(53)  $95. 

(54)  $42-4-ir' 

(55  $3200000. 

(56)  5040if|4. 

Edcaminaiion  Papers.  (Page  215). 

(P) 

(1)  $2568. 

(3)  $1.86}f  per  lb. 

(5)  Loss  of  $10*163... 


(2)  Loss  8f  per  cent. 
(4)  21^  per  cent. 
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(H.) 

(2)  nil  8|. 

(5)  229i. 

(m.) 

$1,081.  (2)  80. 

89H%.  (4)  $10. 


(1)  $2.33^. 
(4)  90. 


(1)  4000  lbs. ; 
$2.68| ; 40%  and 


(1)  12-99  gain. 
$8160;  $6588. 


(1)  $1000. 

(4)  43i 


(IV.) 

(2)  Lost$7Uf 
(4)  $510.59. 

(^.) 

(2)  40. 


(3)  9^  cts.  per  oz. 

(3)  .4;  $2.67f ; 
(5)  102-723... 

(S)  $6000; 
(5)  $2530. 

(3)  $9142f 


(5)  Loses  $60 ; gains  $180. 


Ex.  (cxi.),  p.  220. 

(1)  $33 ; $27.  (2)  $250  • $375  ; $875 ; $1000. 

(3)  $3300  ; $^200  ; $1650  ; $1320. 

(4)  9 cwt.  of  saltpetre;  cwt.  of  sulphur;  1|^  cwt.  of 
clmrcoal. 

(5)  120  yd.  ; 160  yd. ; 200  yd.  (6)  $240  to  A]  $80 

to  B ; $820  to  0.  (7)  28  ; 32  ; 40. 

(8)  ^102  3s.  9d. ; B,  £182  16s.  lO-Jc?.;  G,  i‘183  18s.  9d 

9)  113 ; 339  ; 678  ; 791.  (10)  30. 

(11)  57il;  40H;  91H-  lOM- 

(12)  A,  9s..  B,  12s.;  24s. 

(13)  Men,  $5;  women,  $3;  boys,  $2.40. 

(14)  Men,  $182.70;  women,  $i82. 70 ; oliildx-en,  $152.25. 

(15)  $6000.  (16)  d,$700;  71,  $2500  ; G,  $1800. 

(17)  /4,$1050;  B,  $1200;  C,  $1250;  IJ,  $1500. 

(18)  iWj-  ; 

(19)  $175.50;  $218.40;  $252.72;  $117.00;  $149.76. 

(20)  1200  boys. 


Ex.  (cxii.),  p.  222. 

(1)  First,  $44.25  ; Second,  $88.50. 

(2)  .4,  $4.50;  71,  $6.75  ; C,  $11.25. 

(3)  A,  $-2062.40;  71,  $2320.-70;  C,  $773.40. 

(4)  4,$656AV<f;  $286iWs--  (5)  7%  $20;  E,  $5f; 

(6i  A,  $87.50;  11,  $120;  G,  $202.50 
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(7)  $30;  $48;  $28.  (8)  $15.30;  $14.25, 

(9)  .1 , $245  ; B,  $225. 

<10)  Johnstoi),  $585  ; Wilson,  $487.50;  Miller,  $175.50. 

(11)  ^1,  $34.30;  il,  $53.90. 

(12)  A,  $735  ; B,  $490 ; G,  $307.50;  D,  $294. 

(13)  10^  g;vll.  and  gall. 

(14)  A,  $118.30  ; B,  $55.90  ; 0,  $13. 


Ex.  (cxiii.),  p.  225. 

(1)  Net  gain,  $1974  ; A\  $2312 ; B\  $2172, 

(2)  Net  loss,  $3105  ; ^I’s,  $2830  ; />”s,  $1154. 

(3)  Net  loss,  $3550;  J.’s,  $1010;  jB’s,  net  insolvency,  $2730. 


Ex.  (cxiv.),  p.  230, 


(1)  5 lbs.  of  first,  7 lbs.  of  second. 

(2)  30  bu.  oats  ; 20  bu.  rye  ; 20  bu.  barley. 

(3>  50  lbs.  at  55  cts, ; 30  lbs.  at  75  cts.  (4)  15  gall,  water, 

(5)  12  gall,  kerosene.  (6)  14  bu.  rye  ; 14  bu.  barley, 

(7)  18  lb.  at  14  cts. ; 18  lb.  at  18  cts. ; 48  lb.  at  30  cts. 

(8)  30  lb.  at  33  cts. ; .30  lb.  at  37  cts. ; 48  lbs.  at  45  cts. 


(1)  10%. 

(4)  1700  coneks. 
(7)  £576  12«.  Od 
25  fr.  45c,  for  £1. 
(11)  $4,80;  £1. 
ree  (nearly). 


Ex.  (cxv.),  p.  237. 

(2)  $44693.20.  (3)  2 fr.  13  cent, 

(5)9fl.  20kr.  (6)  $334.5.44. 

(8)  £1  = $4 '8665.  (9)  London  gives 

(10)  £1  = 13§  marcs  banco. 

(12)  2602^  fl.  (1.3)  53|d.  per  mil« 

(14)  '0102045  oa.;  25*17  francs. 


Examination  Papers, 

(I.) 

(1)  1*2372.  (2)  A,  $6075;  jB,  $5400;  C,  $6000. 

(.3)  $5774.43.  (4)  Direct,  $14224.91  ; cir.,  $14476.72; 

gain,  $251.81.  (.5)  2*341  % discount. 

(II.) 

(1)  78f  cents  and  66f  cents.  (2)  A,  $4912  ; B,  $6168. 

(3)  £1  = 25*35^1  fr.  (4)  A,  $2324;  B,  $1708. 

(.5)  10  and  4. 

(III.) 

(1)  33^  lbs.  of  8,  10,  and  12  cents  and  100  lbs.  of  20  cents, 

(2)  $1212,  (3)  $1257f.  (4)  (5)  £2  3s.  2^d  (nearly). 
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(IV.) 

(Ij  $221 1,\.  (2)  $43.63.  (3)  $5. 

(4)  Paris,  $14285.71f;  London,  $14600;  Amsterdam, 


$14640. 

(5)  i lb.  at  8;  8^^  lb.  at  13 ; 

8 lb.  at  14. 

(V.) 

(1) 

59,  17,  and 

106. 

(2)  1184- 

per  cent. 

(3) 

8,  10  and  12  months. 

(4)  9176i^.. 

(5) 

•42  ; 23y\  per  cent. 

Ex.  (cxvi-),  p.  242. 

(1) 

$ is  greater. 

(2)  -H  is 

! greater. 

(3) 

is  greatest ; | is  least. 

(4)  45  : 

364. 

(5) 

112:  405. 

(6)  $31.25. 

(7) 

(8) 

1.01 
IT  • O3. 

(9)  128  • 1 

(10)  9 : 

13. 

Ex.  (cx%di.)  p 245. 

(I) 

4 : 3 : ; 12  : 

9.  (2)  12|. 

(3)  -0076 

A : G ::  25  : 

: 39.  (6)  21. 

(6)  if 

(7) 

•048. 

(8)  28. 

(9) 

(10) 

A $552:  B ! 

$460 ; G $345 ; D $23( 

[/. 

Ex.  (cxviiii.)  p 247. 

ll) 

.£1285. 

(2)  1C  In  40  m.  36  A 

sec. 

(8)  -rf  mi. 

(4) 

3 h.  25  min. 

P.M.  (5)  10  d. ; 12f  d. 

(6)  $47.13. 

(7) 

78|. 

(8)  8 P.M.  Thursday 

« 

m 

7722  stones. 

(101  12800 

Ex  (cxix.,  p 249. 

(}) 

54  men. 

(2  1050  men 

(3)  18. 

(4) 

50  men.  (5)  Navvies  did  6 times 

as  much 

as  soldiers. 

(0) 

12.jV?  dronas.  (7)  576 

(8)  16§. 

(0) 

155. 

(10'  12  days. 

Ex.  (cxx).,  p.  252. 

(4) 

5000  mm. 

(5)  1067.25  dcm. 

(6) 

15  milligrams.  (7)  43 

•7  mm, ; 

4.37  CHk. 

(8) 

155000  sq.  cm.  (9)  1086*42  sq. 

dcm. 

(10) 

1725  grams. 

(11)  100  milligrams;  10000 

1 decigrams. 

(12) 

256 ’7  centigrams.  (143)  5000  milligi-ams. 

(14) 

1'60931  kilometres  (i5)  567'875  cu. 

cm. 

M6) 

3720  litres. 

ANSWEKS, 
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Ex.  (cxxi.),  p. 

255, 

a) 

35  sq.  tt. 

(2)  135  sq.  ft. 

(3)  300§  sq.  ft. 

(4) 

12  sq.  ft. 

(5)  452, r sq.  ft, 

(6)  224  S(i.  ft. 

(7) 

608  sq.  ft 

(8)  150yVsc.  ft. 

(9)  402^  sq.  ft. 

(10) 

30|^  sq.  yd. 

(11)  14061-  sq. 

yd. 

(12)  315-}^  sq.  ft. 

(13) 

870|  sq.  ft. 

(14) 

91  sq. 

ft.  121  sq.  in. 

(15) 

11^  sq.  ft. 

(16) 

502  sq. 

, ft.  72  sq.  in. 

(17) 

2232  sq.  ft. 

81  sq.  in.  (18) 

16  ft. 

(19) 

7 ft.  5 in. 

(20)  8 ft.  9 in. 

(21) 

11  yd. 

(22) 

88  yd. 

(23)  99  yd. 

(24) 

9 ft. 

(25) 

16  ft. 

(26)  103  ft. 

(27) 

405  yd. 

(28) 

255  yd. 

(29)  360  "5  yd. 

(30) 

163  25  yd.  neaii  c . 

(31) 

5 ^2  in. 

(32)  625  V 2 ft 

Ex.  (cxxii.)  p. 

256o 

(1) 

28f. 

(2)  46.S-. 

(3)  67, 

(4) 

58. 

(5)  142}f 

(6)  $33.60. 

(7) 

I90.93A-, 

(8)  f83.89|. 

(9)  £11  9s.  8d 

Ex.  (cxxiii.),  p. 

258. 

(1) 

630 

(2)  855. 

(3)  875^.  (4)  '^98, 

(5) 

$25.60. 

(6)  $13.62, 

(7)  £6  13s.  2M, 

(8) 

£6  6&  9i‘’od 

Ex.  (cxxivo),  p. 

258. 

(1) 

$4.93ifo 

(2)  $520,961 

_ 9 

(3)  210  ft. 

(4) 

135  ft: 

(5)  £13  10s. 

(6)  $5.95. 

(7) 

$1. 20. 

(8)  12  ft. 

(9)  62  yd.  1 ft 

(10) 

22*^  OtC. 

(11)  ma 

(12)  1 ft.  9-;l 

(13) 

$12. 

(14)  5952  stones. 

(15)  $9.00. 

(16) 

$13.50. 

(17)  429  yds. 

; 715  yds. 

(18) 

10511^  sq. 

ydo ; 2955'^  sq.  yd. 

(19)  26. 

(20) 

$69.20. 

(21)  $29. 55,5. 

(22)  $112.64, 

(23) 

2 ft. 

(24)  300. 

Ex.  (cxxv.),  p. 

262. 

(1)  ' 

336  cub.  ft. 

(2)  548;f  cub. 

ft. 

(3)  83t'i?  cub,  ft. 

(4) 

8501')^  I cub. 

ft,  (5)  1058,1.1.  cub.  ft. 

(6)  9600. 

(7) 

16335  tons. 

(8)  500  men. 

(9)  1 ft.  7 in. 

(10) 

20311-  lb. 

(11)  i cwt. 

(12)  5h  ft. 

(13) 

160.  ■ 

(14)  ft. 

(15)  £38  19s,  2d, 
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Exammation  Papers. 


(1)  113. 

(4)  30  inches. 
2000-020002  . 
•43i  (8) 


(2)  $76. 

(6)  6 of  each. 

. 1000010001 


ZA. 
2 9 


(3)  31;  H; 

(6)  -02;  2000; 


•000!>>2 


$210. 


(7) 

(9)  45  miles.  (10) 
(12)^$5670,  $7560. 

(14)  f ; -75.  (15)  14. 

(17)  12  days.  (18)  108. 

(20)  A,  $2.49;  B,  $15.81. 

(22)  ’21;  2100. 
(24)  ^142  12.S.  Qd.;  M2  15s. 
12-96;  f|. 

21  yd.  2 ft.  2f  in. 
$166-66f. 

31. 

(33)  4 percents.;  $128700. 
(35)  $35.00  and  $52.50. 

3 ft. 

55-3  ft.  (40)  75^  yds. 

$4200.  (43)  2691}f 

16s.  6c?. 

$2f ; 10  %.  (48)  $1785. 
,£5  15s.  0i(?.(51)  Ilf. 


500000 

7899  mi.  1 for.  25  po.  3 ft.  6 in. 


3 5 2 


{25) 

(27) 

(29) 

(31) 


(37) 

(39) 

(42) 

(45) 

(47) 

(50) 

(53) 

(56) 

(59) 

(62) 

(65) 

(68) 

(71) 

(74)  $4906-25. 


$3783|. 
$823.68. 
$1.60. 
33-6  in. 
B hr. 
$1680. 


1183 


(11)  9405  steps. 

(13)  -s-M-g-;  '0189. 

(16)  17695260  in. 

(19)  $12000. 

(21)  1 ; if. 

(23)  ; twice. 

9c?. ; £14  5s.  dd. 

(26)  5 h.  48  min. 

(28)  $32-66f. 

(30)  $49-50  and  $49.50. 
(32) 

(34) 

(36) 

(38) 

(41) 

(44) 

(46) 

(49) 

(52) 

(55) 

(58) 

(61) 

(64) 

(67) 

(70) 

(73) 


3 6l 

knots. 

35  cents  less. 

5/t%  ; $17||- 

1. 

256. 

200,  189, 

270  ft. 

5s.  Id. 

26  sec.  loss. 
$16|. 


101. 


22 


':s- 


tt. 


(54)  M days 
(57)  $9.37|. 

(60)  $15|. 

(63)  1 Im 
(66)  8 hr. 

(69)  161  ft. 

(72)  7-976  (1. 

(75)  16  day.  —.193  — ./“• 

(77)  A gets  $1925;  B $770 ';  C $164.  (78)  $3600;  5f  %. 

(79)  Loss  of  40  %.  (80)  £4  Is.  6||c?. 

(81)  § 6.33403.  (82)  3^.  (83)  8 days. 

(84)  4 hr.  32  min.  (85)  22  lb.  of  nitre,  j:|lb.oi' 

charcoal,  3^  lb.  of  .sulphur.  (86)  95yV  cents. 

(89)  ^ ■ 


$3346.87|. 
7 %. 

11  S(p 

89  8 1 


•000365. 


(76)  107tVu- 


(87)  $16 
(^O)  $60.75 

(02)  31116. 

(94)  1-4  to  12. 
(96)  4%  & 5%.  (97) 
(99)  900. 


(88)  $12705. 
$20.42|. 


$805. 


1-2535  lb. 
(91)  1. 

.(98)  £1;  -740. 
(95)  7|  %. 
(100)  $67.50. 


✓ 
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(101) 

(103) 

(104) 
(100) 

(109) 
(111) 
(114) 

(110) 

(119) 

(120) 
(122) 
(124) 
(127) 

(129) 
(131) 

(134) 

(135) 

(130) 
(138) 
(141) 
(144) 
(140) 

(149) 

(151) 

(153) 

(157) 

(100) 

(103) 

(105) 
(107) 
(170) 
(173) 
(176) 

(179) 
(181) 
(182) 
(183) 

(180) 

(189) 
(192) 
(194) 

(190) 


42238274()25.  (102)  -3937  in. 

^4  ill  OHij  da.;  B in  9[g  da. ; V in  14 da. 

00  miles.  (105)  $410  ; $800. 

$9.50.  (107)  Lo.ses  4 %.  (108)  $214. 

$9.38, nj.  (110)  Is.  l||d. 

14  min.  (112)  (113)  $8250. 

30  mi.;  25  mi.  per  hr.  (115)  ; K50  less. 

4 days.  (117)  $0,174. 

On  Tuesday  p.m.  when  one  clock  marks  9 hr.  11  min. 

and  the  other  8 hr.  54  min.  30  sec. 

$1238.70.  (121)  4407  times. 

$450.  (123)  $10,  $18,  $15.  ^ 

$1.12.  (125)  30.  (120)  4 time.s. 

B walks  a mile  in  13^  min. ; he  loses  by  11^  min.  and 
by  mi.  (428)  7^  months, 

90;  $405.  (130)  1200  gal. 

4^V-  (102)  46.  (133)  4000  ft. 

A gets  88  cents  ; B,  49-|^  cents. 

13}^  min.  and  10j\-  min.  past  3. 

13^  years.  (137)  ^136  96*.  2d.  ■ 0|  %. 

10.  (139)  £60000.  (140)  38. 

$1.76,  (142)  34  days,  (143)  3^  hrs. 

284  days.  (145)  400  miles. 

87i-  (147)  A gets  $1155;  B, 

$572  ; 0,  $259.50,  (148)  O^-. 

111835f  metres.  (150)  £44  ISs.  3d. ; ^ ft. 

2.  (152)  937  ; '02268  of  an  inch. 

74-  miles.  (154)  8.V.  (155)  £600.  (156)  $760 

16f  miles.  (1 59)  24  I)  fr.  = £1  ; 25  '15  fr.  = £1 . 

3 ft.  ll-fV  in.  (161)  1.  (102)  7442^-;^. 

48  min.  (164)  4^  months. 

9 of  spirit  to  31  of  water.  (166)  56^  %. 

$2035.  (168)  10.  (169)  2-198in.  in  acentury. 

6.30  p.m.  (171)  103-67;  574.  (172)  15  hr. 

56  yd.  (174)  $0.  (175)  min. 

$23,171^.  (177)  13|fmin.  (178)  1520  tons. 

10861578,  nearly.  (130)  1120  yd. ; 202^\^j- ac. 

15  masters,  345  boys. 

A gets  $17.50  ; B,  $52.50  ; C,  $106  ; D,  $175. 


$4500.  (184)  18  cents.  (185)  40  % of  loss. 

$24360.  (187)  6 cents.  (188)  $11835.75. 

$3.40.  (190)  $81.12;  7 yds.  (191)  2. 

1^^  hr.  (193)  $7500. 

$3750.  . (195)  $8400. 

Each  child  gets  $1920.60  ; each  brother,  $960.30. 
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(107) 

(190) 

(200) 

(203) 

(205) 
(207) 
(200) 
(211) 
(214) , 
(216) 
(218) 
(221) 
(223) 
(225) 
(228) 

(230) 

(231) 
(233) 
(236) 
(239) 
(241) 
(244) 
(246) 
(248) 

(250) 

(251) 
(254) 
(250) 
(250) 
(261) 
(263) 

(206) 
(260) 
(271) 

(275) 

(278) 

(281) 

(283) 

(284) 
(286) 

(288) 

(2i)0) 

(293) 


$215. 

50000000  quarters. 
3 miles  an  hour 
37/p 
S2.00. 

$5940  of  increase. 
33  lb.  7 oz.  Avoir. 
£9  3s.  6d  (212) 
4%. 

$115. 


(1981 


He  gains  14/^ 


%. 


$4000, 

•05. 

9000  men. 
$9125. 

10  hours. 

th,  32  ft. 


(219)  $115, 


miles  an  hour.  (202)  4|. 

(204)  1600’306  metres. 

(200)  8-243  %. 

(208)  2 : 7. 

(210)  2 ft.  3 in. 

5 % and  10  %.  (213)  3 pints. 

(215)  $2450. 

(217)  30  days. 


474. 


124-001  and  « 


(220) 

(222)  wx 

(224)  Second  greater  by  $50. 
(220)  n hr. ; 18  hr.  • 5|  hr. 


Leng 
5s. 


(229)  $0120. 

breadth,  10  ft. ; height,  8 ft. 
(232)  42000. 

$33.75.  (235)  Lost  $1. 

$305.  (237)  $H-  (238)  £0000. 

$9.50.  (240)  48000. 

3s.  (242)  37V  days.  . (243)  90  days. 

$50000,  $48000,  $42000.  (245)  $35. 

100  ; 023.  (247)  1500  bbls. 

£1  11s.  4^d.  (249)  5i  years. 

Length,  27  ft. ; breadth,  18  ft. ; hefsiht,  12  ft. 


(252)  9. 


K 

Loses 


3998930016. 

Increase  $160. 

4^  days.  (257)  $30, 
24  days. 

400  in. 

1/.  mi.  (204) 

$1200.  (207) 

$40800. 

Between  -0001  and  -0002. 

0,  $0000  ; 7>,  $7000. 
1|  cents.  (270)  $5.(50. 
$12800.  (270)  $4.30. 

750.  (282) 

45  mi.  and  30  mi. 

50  per  cent. 

151  cwt.  of  nitre  ; 
charcoal. 

Capital,  $1000000 
1 ; 23.  (2!)1) 

£60  13s.  4(/. 


7 o/ 
B'  /o* 

7 

/o' 


4^  per 


cent. 

150  per  cent. 
; 5 per  cent. 


(253) 

(255)  1 
(258) 

(260) 

(202) 

(205) 

|i70) 

(273) 

(274) 

(277) 

(280) 

478,  369,  and  584.' 
per  hour. 

(285) 

; 17V  cwt.  of  sulphur;  cwt.  of 
(287)  4i  miles  per  hour. 

; receipts,  $100000.  (280)  3.V  y. 

36;U  ; 107^/V-  (202) 

(294)  2 -8523809  hr 


£110 
$553g 
$200. 

(208)  $4.81,  nearly. 

25  cents. 

A,  $3200;  B,  $4800; 
$6.50. 

96^  cents. 

7f(T-«-5  ill- 


82^  cents. 


1 1 1 
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(205) 

(207) 

(200) 

(301) 

(303) 

(305) 

(307) 

(300) 

(312) 

(314) 

l3l0) 

(318) 

(320) 

(322) 

(324) 

(320) 

(328) 

(331) 

(334) 

(335) 
(337) 

(340) 

(341) 
(344) 

(347) 

(348) 
(340) 
(350) 


5 hr.  10^^-  min. 

$30.05. 

$10|. 

70-41  ; i 40. 

$274,121-  ; $450.25. 

31  and 
$20000.“ 

$5100.  (310) 

per  cent. 

$3000. 

73|  cents. 

B,  by  10  yds. 

20  yards. 

£02  5s. 

0 days. 

$1440. 

70.  (320) 

-I ; i ; 1.  (332) 

$234  ; $200.40  ; $300  , 
31  liours. 

First  is  $50.  (338) 

A,  3240  ; />’,  2010  ; ii, 
all,  0480. 


(200)  32  days. 


(208) 

(300) 

(302) 

(304) 

(300) 


8 per  cent. 


28^- 


427^ 


lb. 


4 per  cent. 

.1, 

$1023.75. 


$80;  $133.\;  Loss  $131. 


(308) 

$12  31.  (311) 

(313)  10  years. 

(315)  $7800. 


2 H 0 S 
2 WO  7 


1*^ 


(317) 

(310) 

(321) 

(323) 

(325) 

(327) 

2.S.  6d. 

5 hr. 


months. 

^ per  cent.  loss. 

1 . C2r>  . 17 
2?  > Y2T  > •• 

14  min.  43|  sec. 

1;  2. 

$100000  ; $4000. 
(330)  8s.  2^d. 
(333)  5 miles. 

$345.00. 

(330)  70  cents. 

$14000.  (330)  25  oxen. 

2052  ; C,  1044  ; B,  1728  ; in 


12[2|.  (342)  4||_  (343)  |2200. 

30.  (345)  18  min.  (340)  £1100. 

Man  gets  £4  4s. ; woman  gets  £3  ; child  gets  £1  10s. 
27051  ; 12500. 

375  grains  of  potash  ; 300  grains  of  soda. 

$20.05. 
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INTEREST,  ANNUITIES,  ^c. 

1.  To  find  the  amount  of  a given  sum,  in  any  given 
time,  at  Simple  Interest. 

If  P be  the  principal  in  dollars,  n the  length  of  time  in 
years,  r the  interest  of  for  1 year ; then  the  interest  of  ^P 
for  1 year  will  be  Pr,  and  for  n years  will  be  Pr7i  j where- 
fore, if  I be  the  interest,  then 

I = Prn. 

If  M be  the  amount,  we  have 

M - P -E  Frn 
==  P (1  -f  rn). 

2.  To  find  the  amount  of  a given  sum,  in  any  given 
time,  at  Compound  Interest. 

Let  P = the  principal  in  dollars; 

“ r =z  the  interest  of  for  one  year  ; 

“ n = the  number  of  years  ; 

“ R = the  amount  of  for  1 year  = 1 -E  ' 

then  PR  will  be  the  amount  of  8P  for  1 year, 
and  this  becomes  the  Principal  for  the  2nd  year  ; 

. . PR  R = PIP 

will  be  the  amount  of  $P  for  2 years, 

and  this  becomes  the  Principal  for  3rd  year  ; 

PR'^R  = PR=" 

will  be  the  amount  of  ^P  for  3 years,  etc. ; 
hence  M = PR’‘ 

= P (1  -f-  rr 

will  be  the  amount  of  $P  for  n years. 

Interest  = PR"  — P 
= P(R"  - 1). 

3.  To  shore  that  the  formida  M = PR''  is  true  whem 
n is  fractional. 

If  n is  fractional  we  can  always  find  a whole  number  such 
that  na  is  a whole  number  = 7. , suppose.  Divide  the 
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year  into  a equal  intervals,  and  let  m be  the  amount  of  $1 
in  one  of  these  intervals,  then  the  amount  of  |1  in  a in- 
tervals is  , and  is  equal  to  R ; also  the  amount  of  $1  in 
n years,  that  is  noc  intervals,  is  equal  to  and  therefore 
equal  to  R"  ; hence  the  amount  of  |P  = RR"  , therefore  the 
formula  is  true  for  fractional  values  of  n. 


Thus,  if  r'  is  the  nominal  yearly  rate  of  interest  of  |1  pay- 
able q times  a yea.r,  meaning  that  — is  the  interest  payable 

at  the  end  of  each  qth  part  of  a year,  then  the  amount  of  $1 
I r'\^ 

in  a year  is  | (1  -f  — j , and  the  trwe  yearly  rate  of  interest  is 


Ex.  (1).  Find  the  amount  of  $100  in  2^  years  at  8 
per  cent.  Compound  Interest. 


M = 100  + 1^1 

f .5  8 5-3  l^  \ 2 / 8 \ 

= 100|l  + 2 ‘ 100  ■^  i-2-2^*  \10o]  l-2-3'2^  ^lOoj 

= 100  (1  + *02  -4*  *012  -j-  *000155  -|-  ...) 

= IT21-215... 


3 


Ex.  (2).  Find  the  advantage  when  Compound  Inter- 
est is  reckoned,  of  having  the  interest  paid  half-yearly, 
quarterly,  &c.,  instead  of  yearly. 

The  advantage  per  $1  for  a year,  when  the  interest  is  paid 
half-yearly,  and  the  half-yearly  payment  is  half  the  yearly 
one. 


= + 1)  “ 

= 1 + r + — {1  + r) 

7*^ 

— nearly,  since  ?*  is  a small  fraction. 


Similarly,  when  the  interest  is  paid  quarterly,  the  advan 
3r^ 

tage  = nearly. 
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Llie  advantage 


And  generally,  when  the  )rter(;3t  is  paid  times  a year 
^ |l  + - j - (1  + r) 

2p 


Ex.  (3).  Find  the  amount  of  a given  sum  at  com 
pound  interest,  the  interest  being  supposed  due  ever . 
instant. 


If  the  interest  were  paid  q times  per  annum,  then 

r 1 nq 

II  + 


r nqinq — 1) 

= PI  1 + .,•-  + -V2 


1 


P 1 1 + w + ri,  ^ I 
i“2 

Now,  if  g be  indefinitely  great,  that  is,  the  intervals  be- 
tween the  payments  indefinitely  small,  then,  neglccting- 

* 

and  its  powers,  we  heve 


M = P 1 + nr  + 


^2^.2 


+ 


1-2  ' 1-2-3  ••• 

= Pe*'’^,  where  e = 2’7182818. 

Todhunter’s  Algebra,  Art.  54  . 


Ex.  (4).  If  P represents  the  population  of  any  place 
at  a certain  time,  and  every  year  the  number  of  deaths 

is  -th,  and  the  number  of  births  --th,  of  the  whole 

p q 

population  at  the  beginning  of  that  year;  required  the 

amount  of  population  at  tlie  end  of  n years  from  that 

time. 


At  the  end  ol  one  year  Irom  the  time  the  population  was  P, 

1’  P p — q 
the  increase  = “ ~ p = 
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population  at  end  of  1st  year 


= p + 'I  = p 


[i  + ^^ 

M ( pt[ 


}=p. 


say 


Similarly  population  at  end  of  second  year 

P -_q\ 

q / ’ 

and  so  on  as  in  Compound  Interest. 


= p,  [i+^’-iUpli  + 
( t"!  I 


Hence,  population  at  end  of  ?ith  year 


I * ' p'l  j 

4.  To  deduce  the  formula  for  iSwiple  Interest  from  iot 
formula  for  Compound  Interest. 

IM  = PP. 


= P(1  . 

= P I 1 -f  ar  + 

Now  Compound  Interest  may  be  regarded  as  consisting  of 
two  parts  : 

(1)  Interest  on  principal,  and 

(2)  Interest  on  interest. 


If  from  the  value  of  M,  given  above,  we  take  away  the 
pai  t that  represents  iidered  on  iideresf  there  remains  the 
interest  on  the  principal,  or  the  Simple  Interest.  Now  the 
third  term  contains  r^  or  r x r,  that  is  interest  on  interest. 
Similarly  for  succeeding  terms. 

Therefore  for  Simple  Interest  we  have 

M = P (1  + nr),  as  before. 


Hence,  any  formula  for  Simple  Interest  may  be 
deduced  from  the  corresponding’  one  for  Com- 
pound, by  neglecting  and  all  higher  powers. 

Therefore,  in  general,  we  shall  find  the  formula  for  Com- 
pound Interest,  and  deduce  the  corresponding  formula  for 
Simpler  Interest.  Indeed  this  is  the  only  rational  method  of 
treating  the  subject.  There  is  but  one  kind  of  interest,  viz., 
Compound  Interest.  Simple  Interest  is  incorrect  in  prin- 
ciple, and  of  course  ma}'  lead  to  very  incorrect  results. 
When  any  sum  of  money  is  due,  it  matters  not  whether  it  is 
called  pi'incipal  or  interest,  it  is  of  value  to  the  owner,  and 
should  bear  interest.  The  results  obtained  by  the  principle 
of  Si’uplc  Interest  are  merely  approximations  to  the  correct 
results  obtained  by  the  principle  of  Compound  Interest. 
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Exercise  I. 

(1)  A sum  of  $P  is  put  out  at  Simple  Interest  for  n years. 
Find  an  expression  for  its  amount  at  the  end  of  that  time. 

(2)  If  R be  the  amount  of  $1  in  one  year  at  any  rate  of 
interest,  the  amount  of  P dollars  in  n years  will  be  PR”, 
whether  n be  integral  or  fractional. 

(3)  If  $P  at  Compound  Interest  amount  to  $M  in  t years, 
what  sum  must  be  paid  down  to  receive  $P  at  the  end  of 
t years  ? 

(4)  If  $P  at  Compound  Interest,  rate  r,  double  itself  in  n 

7TV 

years,  and  at  rate  2r,  in  m years,  show  that  — > ^. 

'iXf 

(5)  In  what  time  will  a sum  of  money  treble  itself,  at  5 per 
cent. , Compound  Interest  ? 

log.  3 = -4771212,  log.  1-05  = -0211893. 

(6)  A sum  of  money,  $P,  is  left  among  A,  B,  G,  in  such  a 
manner  that  at  the  end  of  a,  6,  c years,  when  they  respec- 
tively come  of  age,  they  are  to  possess  equal  sums.  Find  the 
share  of  each  at  compound  interest. 

(7)  Two  men  invest  sums  of  $4410  and  $4400  respectively, 
at  the  same  rate  of  interest,  the  former  at  simple,  the  latter 
at  compound  interest ; at  the  end  of  two  years  their  proper- 
ties amount  to  equal  sums.  Find  the  rate  of  interest. 

(8)  In  a certain  county  the  births  in  a year  amount  to  an 
mth  of  the  whole  population,  and  the  deaths  to  an  nth.  In 
how  many  years  will  the  population  be  doubled  ? 

(9)  A person  spends  in  the  first  year  m times  the  interest 
of  his  property ; in  the  second  year,  2m  times  that  of  the 
remainder , in  the  third  year,  3m  times  that  at  the  end  of 
the  second,  and  so  on  ; and  at  the  end  of  2^>  years  he  has 
nothing  left.  Show  that  in  the  pth  year  he  spends  as  much 
as  he  has  left  at  the  end  of  that  year. 

(10)  If  interest  be  payable  at  every  instant,  in  how  many 
years  would  $1  amount  to  $6,  reckoning  interest  at  5 per 
cent.  ? 

(11)  A person  starts  with  a certain  capital,  which  produces 
him  4 per  cent,  per  annum  compound  interest.  He  spends 
every  year  a sum  equal  to  twice  the  original  interest  on  his 
capital.  Find  in  how  many  years  he  will  be  ruined,  having 
given  log.  2 = -3010300,  log.  13  = 1-1139434. 

(12)  The  population  of  a county  is  35743.  There  is  no 
emigration  or  immigration.  The  annual  deaths  are  27  in 
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tbii  IOl'O,  and  the  births  62  in  1000.  V/liat  will  be  the  in- 
cr^'ase  of  the  population  in  five  years  ? 

(18^  If  the  population  ov  a country  be  P,  and  every  year 
the  number  ol  deaths  t oVtl  and  the  number  of  births 
'Vs^th,  ot  the  whole  popidation  at  the  beginning  of  the  year  ; 
find  in  what  time  the  i)opulation  will  be  doubled. 

.og  181  = 2-25708,  mg  8 -4771218. 

log  2 ^ -80108. 

(14)  On  a sum  of  money  borrowed,  interest  is  paid  at  the 
rate  ot  5 per  cent.  After  a time  $600  of  the  loan  is  paid  off, 
and  the  interest  on  the  remainder  reduced  to  4 percent.,  and 
vhe  yearly  interest  is  now  lessened  one-third  What  was  the 

sum  borrowed? 

(15 ; If  a debt  a at  compound  interest  is  discharged  in  n 
y^ears  by  annual  payments  of  — , show  that 

IfTt 

(1  + r)”  (1  — mr)  = 


DISCOUNT. 

5 To  find  the  Present  Worth  and  Discount  on  any  sum 
for  a given  time.  (1)  Compound  Interest.  (2)  at  Simple 
Interest. 

The  principal  difference  between  Amount  and  Present 
Worth  is  that  the  former  is  reckoned  forwards  from  a given 
date  while  the  latter  is  ckoned  backwards  from  the  same 
date.  Hence  it  is  ev  t that  if  V represents  the  Present 
VVorth,  tlienj 

V ^ P(1  -f  r)“^‘ 

P 

= Compound  Interest; 

expanding  and  neglecting  r*  and  higher  powers  we  have 
P 

'C+nr  Interest. 
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If  D be  the  Discount,  then 


D = P - V 

P 

^"“(1  + r)”’ 


Compound  Interest. 


P 


1 + nr' 

Vnr 
1 + nr 


approxhnately. 
Simple  Interest. 


6.  If  we  expand  P (I  + r)-^  and  neglect  and  higher 
powers,  we  get 

P { 1 — nr) 

which  may  be  called  the  common  pr&»»ent  worth. 


The  true  present  worth  is 
P 

; by  division 

1 + nr 

— P (1  — w + n^r^  — ii^r^  + <Pc. 


Subtracting  the  common  from  the  inte  present  wortli,  we 
get 

Vn-r'^  (1  — tir  + — *fcc.) 

Pn^r^  1 


and,  therefore,  when  n is  small  trie  error  committed  in 
taldng  common  for  true  discount  is  nearly  proportional  to  tlie 
square  of  the  time. 


In  the  expression 

P (I  — rn), 

1 . . 1 

ifn=  ~ the  common  present  worth  is  nothing ; while  if  ?i  > - 

it  is  a negative  quantity.  That  ia,  the  common  present 
worth  of  a bill  for  1 100  due  20  years  hence  at  5 per  cent,  is 
nothing,  a’nd  for  any  period  beyond  20  years  the  holder  of 
the  bill  would  require  to  pay  a certain  sum  to  get  quit  of  it, 
which  is  absurd.  The  true  present  worth  of  $100  due  in  20 

years,  as  given  by  the  formula  nr' 
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7.  The  interest  is  greater  than  the  discount. 

Since  D = ^ 

1 + nr 

1 _ 1 + nr 

D P nr 

= J_  i- 

P nr  P 

_ 1 1_ 

- -j-  + P ; 

1 1 


I > D. 


8.  Since 

V = 

P 

5 

1 + nr 

and 

D = 

P nr 

1 + nr 

i + nr 

we  see  that  the  Discount  is  the  Present  Worth  of  the  Interest. 

9.  The  Discount  is  half  the  harmonic  mean  between  the 
Principal  and  the  Interest. 


1 + nr 
PI 


P + Pnr 
PI 

“ P + I 
_ ^ 2 PI 
“ ^ P + I 

= half  harmonic  mean  between 

principal  and  interest. 

h]x.  (1).  Tlie  Simple  Ti;terest  on  a certain  sum  of 
money  for  a certain  time  is  S28,  and  the  discount  for 
the  same  time  at  the  same  rate  of  simple  interest  is  $24. 
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What  is  the  sum  of  money?  If  tlie  time  be  3|-  years, 

what  is  tlie  rate  per  cent.? 

From  the  above  formula  we  have 

28  P 

24  = 

P + 28 

24  P + 24  X 28  = 28  P 

4 P - 24  X 28 
P = ^168  ; 

.•.  the  sum  required  is  $1G8. 


Again, 

D = 

I 

1 + nr 

or 

24  = 

28 

1 + 3|r 

Q 

7 

o — 
r = 

2 + 7r  ’ 
1 

21' 

Late  per  cent.  = 100  r = — 4|f . 

Ex.  (2).  If  the  Simple  Interest  on  a sum  of  money 
for  a given  time  and  rate  is  -tli  of  that  sum  itself,  the 


True  Discount  will  be r of  the  sum. 

r,  + 1 


D = 


PI 

P~+I  ’ 


but,  in  this  case,  I = — P 


n 


P -P 


D = 


n 


P + Tp 
n 

P 


71  \ 

a 


Similarly,  if  the  interest  be  - of  the  nrincinai,  the  dis- 


count is 


a 


a + b 


of  the  principal. 
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}‘]x.  (3).  Bank  Discount  at  5 per  cent,  being  $130.90, 
5‘ud  tlie  T rue  Discount  on  the  same  amount-. 


D 

I 


n 


n + 
20 


where  n = 


_ 1 
— 20' 


D = ~ X $130.90 

4UJl 

= $J  24.00.^. 

10.  Bank  Discount  exceeds  True  Discount  by  the  BimpLe 
Interest  on  the  'True  Discount. 

Bank  Discount  - True  Discount  = I - D 

Tnr 


= Fnr  — 


1 + nr 

( ^ ) 

\ 1 + nr  ) 

Fnr 


nr 


= nr 

1 + nr 

= Dnr 

= Simple  Interest  on  the  True  Discount. 

Ex.  (4).  The  True  Discount  on  a bill  due  in  1 year, 
and  discounted  at  8 per  cent.,  being  $500,  what  would 
have  been  the  Bank  Discount  thereon? 

Bank  Discount  = True  Discount  + Dnr 
= $500  + $500  X 
= $540. 

Exercise  II. 

(1)  Bank  discount  being  5 per  cent.,  a person  receives 
$37.10  less  than  the  nominal  value  of  his  bill.  What 
should  he  receive  for  his  bill  if  true  discount  only  were 
deducted  ? 

(2)  A person  possesses  a sum  of  money,  the  simple  interest 
of  which  at  4 per  cent,  is  $536.25.  With  this  sum  he  pur- 
chases an  estate,  for  which  he  pays  by  a note  payable  in  4 
months’  time,  and  which,  being  discounted  at  4 per  cent. , is 
worth  at  present  exactly  the  money  he  possesses.  For  hew 
much  is  the  bill  drawn  ? 


336 


APPENDIX. 


(3)  True  discount,  at  4 per  cent.,  on  a sum  of  monvV 
being  $15,  find  the  simple  interest  on  the  same  sum  at  5 per 
cent. 

(4)  The  interest  on  a certain  sum  of  money  is  $180,  and 
the  discount  on  the  same  sum  for  the  same  time  and  the 
same  rate  of  interest  is  $150.  Find  the  sum. 

(5)  If  the  interest  on  $A  for  a year  be  equal  to  the  dis- 
count on  $B  for  the  same  time,  find  the  rate  of  interest. 

(6)  If  the  three  per  cents,  are  at  90  one  month  before  tln^ 
payment  of  the  half-yearly  dividend,  what  is  the  rate  of 
interest  ? 

(7)  A gives  B a bill  for  $a,  due  at  the  end  of  m years,  in 
discharge  of  a bill  for  $6,  due  at  the  end  of  n years.  For 
what  sum  should  B give  A a bill  due  at  the  end  of  p years  to 
balance  the  account  at  Compound  Interest  ? 

(8)  Given  A my  income,  a the  premium  for  assuring  $100, 
r the  rate  of  interest  per  cent,  per  annum,  find  what  sum  I 
must  lay  out  in  assuring  my  life,  so  that  my  executors  may 
receive  a sum  whose  interest  will  equal  my  reduced  income. 

(9)  A sells  goods  to  B and  allows  him  10  per  cent,  dis- 
count, if  he  pays  in  six  months.  What  discount  ought  he  to 
allow  if  payment  be  made  in  two  months  at  5 per  cent,  per 
annum,  simple  interest  ? 

(10)  The  discount  on  a promissory  note  of  $100  amounted 
to  $7.50,  and  the  interest  made  by  the  banker  was  5*405 
per  cent.  Find  the  interval  at  the  end  of  which  the  note 
was  payable. 


EQUATION  OF  PAYMENTS. 


11.  To  find  the  equated  time  of  paijment  of  two  sums 
due  at  different  times  at  a (jiven  rate  of  interest. 


Pi  (Pi  + t\)  P, 

n 

Let  Pi,  P2,  be  the  sums  due  at  the  end  of  the  time 
^2  'I'  fbe  rate  of  interest;  take  time  N greater  than 

H^.  Then  it  is  manifest  tliat  tiie  amounts  of  Pj,  P^,  at 
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tlie  time  N,  .sliould  iii  equity  lie  togetlier  equal  to  tlie 
amount  of  their  sum  (P^  + P„),  in  the  same  time. 

W lienee, 

P,(i  + 

= pi  + P2)(i  + 

or,  dividing  both  sides  by  0 + we  have 

Pi(l  + r)-”i+pqi+, ■)-’'»=  (p,  + F,)(l  + r)-’'...(i), 

that  is,  the  presents  value  of  these  sums,  due  at  their  respec- 
tive times,  are  e(]ual  to  the  present  value  of  their  sum,  due 
at  the  equated  time. 

If  we  expand,  neglecting  r and  higher  powers,  we  have 
- n^r)  + !%(!  - n.,r)  = (1\  + P2)  (1  - nr) 
or,  -f-  P2II2  ~ (I'l  d"  Pi:)^*' j 

PlHj  + P2H2 

which  is  the  rule  given  in  Art.  184. 


12.  We  have  seen  (Art.  6)  that  the  expansion  of 

— 91 


(1  + 


gives 


^ ' , neglecting  ana  Jiigiier  powers 

common  present  worth  instead  of  true  present  worth 
The  above  process  is,  therefore,  incorrect.  It  may  easily 
be  seen  that  we  have  taken  the  interest  instead  of  the 
discount  of  sum  paid  before  it  is  due,  and  thus,  since 
interest  is  greater  than  discount  (Art.  7),  a small  advan- 
tage has  been  given  to  the  payer. 


13.  If  we  write  equation  (1)  in  the  form. 

Pi  P2  Pl'PPo 

a -t-  r)"i  (1  -h  r)\  ^ Jl  + rp’ 

and  expand,  neglecting  7'^  and  higher  powers,  we  have 


Pi 


+ 


Pi  -I-  P2 


1 -f-  1 -I-  iigi’  1 + 717' 

which  is  the  form  of  the  equation  for  Simple  Interest. 
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Solving  for  n we  get 

Pi%  + Poll  2 + r (P-t  + Po)Hirt2  . 
""  Pi  + P”7+  >•  (Pph  + 

which  is  the  correct  value  of  the  equated  time 


If  r he  a very  small  quantity,  as  in  practice  it  usually 
and  Pi,  Ps,  not  very  large,  we  shall  have 


n = 


Pllll  + P 

-prr^’ 


as  before. 


ANNUITIES. 

14  The  term  Annuity  is  uudeistood  to  sipiify  any 
interest  of  money,  rent,  or  pension,  payable  from  time 
to  time,  at  particular  periods ; and  these  payments  may 
take  place  yearly,  half-yearly,  quarterly,  cj’c. 

15.  To  find  the  Amount  of  an  annuity  to  he  paid  for  a 
given  number  of  year at  Compound  Intel  Cbt. 

Let  A be  the  annuity,  n the  number  of  years,  II  the 
amount  on  one  dollar  in  'one  year,  M the  required 

amount. 


We  have 

Amount  due  at  the  end  of 

1 year  = A 

= A + AR 
= A + AR  + AR" 

= &c. 

= A + AR  + AR2  + 


O 

O 


S:c. 


u 
cc 
( c 


= A , 
Hence  M = A 


R"  - 1 


R - 1 

R’^-  1 

r'”-'i 


16,  For  Simple  Interest,  expanding  and  neglecting 
f-  and  higher  powers,  we  get 
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M 


1 f nr  + — 


n(n  — 1) 


= A I n + ~ (n  - l)r  I 


r‘‘  -|- 


- 1 


1*7.  To  find  the  Present  Value  o f an  annuity,  to  he 'paid 
for  a given  number  of  years,  at  Compound  Interest. 

I.  The  amount  of  the  annuity  at  the  end  of  tlie  first 
year  is  A,  while  the  present  value  is  AR“^ ; similarly, 
the  amount  at  the  end  of  the  ?Ah  year  is  and  the 

present  value  is  AR~”.  Hence,  in  order  to  obtain  the 
present  value  from  the  amount,  we  must  first  multiply 
the  formula  for  the  amount  by  R,  and  then  change  the 
sign  of  the  index  of  R, 


M 


R’^-  1 


R-1 

Multiplying  by  R we  get 

, R«+i  - R 

A'-^- 

R-1 

Changing-  sign  of  index  we  have 


P = A 


= A 


K-(nPl)  _ ^-1 

R-'  - 1 
R-”  - 1 


= ^(i 

r 


1 - R 
R-” 


% 


II.  We  may  obtain  the  same  »’esult  by  proceeding  on 
the  principle  that  if  the  present  value  P be  put  out  to 
compound  interest  for  n years,  it  ought  to  amount  to 
the  same  as  the  annuity  for  that  time. 


Hence 
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III.  Wo  will  now  proceed  on  tlie  principle  that  the 
present  value  P is  the  sum  of  the  present  values  c2  the 
respective  annual  payments. 

Present  value  of  A due  1 year  hence  = AR~^, 

“ “ 2 = AR-', 

A/C.  4.^  Co  j 

U “ n aR-»‘  ; 

o'.  P = AR-1  + AR-2  + aR“^  . , . A_R-^‘ 


= AR-i  • 


R-"  - 1 
R-i  - 1 


18.  For  Simple  Interest,  exjiauding  and  neglxdlmj 
F and  higher  pwwers,  loe  get 


A (1  + rp  - 1 
r (1  + r)" 

A 1 + nr  + + ....  - 1 

r 1 + nr 

^ n + “ (n  - !)?• 

A ® ■ 

1 + nr 

nk  2 + (?i  - l)r 
2 1 + nr 


19.  To  find  the  present  value  of  a perpetual  annuitg. 

I.  lleckouiug  Compound  Interest. 

P = AR~^  + ARr'  + . ...  ad  infinitum. 

AR-^ 
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1 1.  Rechminc!  Simple  lutered. 

p 2 + (?i  — 1) 

2 1-1-  nr 

_ nK  _ 77  + (1  - J)r 

~ 2 ’ r+r 

Now  when  n = do,  the  limit  of 

^ + (1  - ji)y  _ 0 -{-  (1  - o)p 

■'  i + , - 0 

Hence,  the  limit  of  P,  when  n — (x=^-  = oc. 

2 

This  result  shows  that  an  infinite  sum  of  money  is  refjuirecl 
to  be  left,  in  order  to  insure  an  equal  annual  payment  for 
ever,  which  is  absurd.  It  indicates,  therefore,  that  the  only 
correct  method  of  computing  annuities  is  on  the  compound 
interest  principle. 


20.  To  find  the  Present  Value  of  an  annuity^  to  com- 
mence at  the  end  of  p years,  and  then  to  continue  q years. 

The  present  values  of  the  first,  second,  &c. , (j^tli  payments, 
due  at  the  end  of  p + 1,  &c. , p + q years,  respectively,  ivill 
evidently  be 

Ap^-(P+i)  &c,  ; 


whence  the  present  value 


P = AR' 


-tp+i) 


{ 1 -h  R"^  + R~^  + 
(1-  R-q  \ 

1 1 - R-i  i 


. + R 


A /R^  - 11 
Rp+q  ■ I R _“T  / ‘ 


If  the  annuity  is  payable  for  ever  after  p years  have  ex- 
pired, by  summing  the  above  series  ad  infinitum,  we  have 
A 

^ “ Ri>  (R-1)' 

These  formula  enable  us  to  compute  the  values  of  Rever- 
sions, or  Annuities  in  Reversion  ; and  the  latter  determines 
the  value  of  tlie  Fee  Simple  of  the  freehold  estate,  which  is 
to  fall  in  at  the  expiration  of  p years. 
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Ex.  (1).  A sum  of  ScK  is  borrowed  for  a period  of  7n 
years,  to  be  repaid  by  equal  annual  instalments,  the  first 
payment  to  be  made  after  one  year.  Eind  the  amount 
of  the  annual  instalment. 


Let  A be  the  annual  instalment. 

Then  the  amount  of  this  annual  payment  in  m years 


Again,  if  the  sum  a be  allowed  to  accumulate  for  m years 
at  compound  interest,  its  amount 

= a 


Now  these  two  amounts  ought  to  be  equaL 
Hence  we  have 

A ( ) 

— I R”*-  1 I = a R”^; 

A « 

-A.  = - r 

r R”^—  1 
a 1 
r 1 — R~”^ 


Ex.  (2).  The  present  value  of  an  annuity  of  ^1,  to 
continue  </  years,  is  $10  ; and  the  present  value  of  an 
annuity  of  $1,  to  continue  2g  years,  is  $16.  Eind  the 
rate  of  interest. 

Here,  10  = - (1  - R"^),  Art  17, 

r 

and  16  = i (1  - R-^?)  ; 

T 

^16  1 - R-2(? 

10  ~ 1 - R-2 

(1  - R-’)  (1  + R-^), 

1 - R-2 


or 


2 

^"lO 
:.  1 - R-« 


= 1 + R-? ; 
= 1 - R-« ; 

_ 
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Subtitutiiig  in  tlie  first  equation,  we  get 

2 1 


or  100  r = 4. 

The  rate  is,  therefore,  4 per  cent. 

Ex.  3.  A mortgage  of  $5,000,  interest  at  6 per  cent, 
per  annum,  has  7 years  and  10  months  to  run ; find  its 
present  value,  interest  at  10  per  cent,  per  annum,  pay- 
able half-yearly. 


Tlie  first  payment  of  interest  is  $300,  and  will  be  due  in  10 
months;  its  amount  for  seven  years,  at  10  per  cent.,  pay- 
able half-yearly,  will  be  300(1  -05)  ^ * . Similarly,  the  amount 
of  tlie  second  payment  of  interest  at  the  end  of  the  7 years, 
will  be  300(1  •05)^-;  and  so  on.  The  amount  of  the  last 
payment  will  be  ^300. 

Hence,  the  whole  amount  of  the  mortgage  and  interest 
will  be 


5000  -h  300  (1  0.5)14+  300(1-05)12  + 
5000  + 300  {(l-04)i4 +(1.05)12+  ... 

f(l-05ji6-l) 

5000  + 300  1^2-05)2  _i 

8462-06. 


+ 300. 
+ 1} 


Now,  if  the  present  value,  P,  be  put  out  to  compound 
interest  at  10  per  cent,  per  annum  for  7 years  and  10  mos., 
it  ought  to  amount  to  the  same  as  the  mortgage  for  that 
time. 

.-.  P (1-05)1®*  = 8462-06 
.-.  P = 3940.13. 

Tlie  Present  Value  of  the  Mortgage  is,  therefore,  $3940.13. 

The  value  of  (l-05)i®*  may  be  found 

(1)  By  means  of  a table  of  logarithms. 

12)  By  raising  1-05  to  the  16th  power,  dividing  this  by 
105  we  obtain  the  15th  power,  taking  f of  the  difference 
and  adding  to  the  15th  power,  we  get  approximately  the  15| 
power  of  1 05. 
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(3)  By  the  Binomial  Theorem,  as  follow? ; 

(1-05)’^  = (1  + = 1 + - -jTrVrr  = X‘0163  ; 

(105)"’  1'0163  will  give  a close  approximation  to  (1'05)*“^\ 

For  additional  informction  on  this  subject  ccnisidt  Loan 
Tables  by  Professoi's  Cbornman  ami  Loudon» 


Exercise  III, 

(1)  A person’s  dividend  from  his  Bank  stock  is  $630  a 
year.  What  is  the  present  value  of  this  income  for  five 
years  to  come,  computing  by  simple,  and  also  by  compound 
interest,  at  *7  per  cent. 

(2)  What  annuity,  to  continue  20  years,  can  be  purchased 
for  $10000,  allowing  compound  interest  at  5 per  cent. 

(3)  For  what  sum  might  the  Government  of  a country 
undertake  to  pay  an  annuity  of  $1000  a year,  for  ever,  on 
the  supposition  that  money  may  always  be  invested  at  6 per 
cent. 

(4)  For  what  sum  might  an  annuity  of  $400  a year,  for  ten 
years,  to  commence  in  5 years,  be  purchased,  allowing  com- 
pound interest  at  6 per  cent.  ? 

(5)  A person  who  enjoyed  a perpetuity  of  $1000  per 
annum,  provided  in  his  will  that,  after  his  decease,  it 
should  descend  to  his  only  son  for  10  years,  to  his  only 
daughter  for  the  next  20  years,  and  to  a benevolent  institu- 
tion for  ever  afterwards.  What  was  the  value  of  each 
beiiuest  at  the  time  of  his  decease,  allowing  compound  inter- 
est at  6 per  cent.  ? 

(6)  A person  at  the  age  of  22  put  $100  at  interest,  at  6 
per  cent.,  and  $100  each  year  afterwards,  until  he  was  40 
years  old.  He  also  collected  the  interest  annually,  and  con- 
verted the  some  into  prin(}ipal ; what  amount  was,  by  these 
means,  accumulated  ? 

' (7)  A corporation  borrows  £3709  at  4 per  cent. , to  be  paid 
in  30  years  by  equal  annual  instalments.  What  will  be  the 
annual  payment  ? 

(8)  A property  is  let  out  on  lease  for  a years  at  an  annual 
rental  of  $h,  and  after  c yea^s  the  lease  is  renewed  on  pay- 
ing a fme  of  $d.  Wh?  is  th  3 additional  rent  equivalent  to 
thh? 
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(9)  A farm  is  let  for  n years  at  a fixed  rent  and  a fine  of 
When  p years  of  the  lease  remain,  Avhat  fine  must  be 

paid  to  extend  these  p years  to  at  compound  interest  ? 

(10)  If  two  joint  proprietors  have  an  equal  interest  in  a 
freehold  estate  worth  per  annum,  but  one  of  them  pur- 
chased the  whole  to  himself  by  allowing  the  other  an  equiva- 
lent annuity  of  $6  for  n years,  find  the  relation  between  a 
and  h. 

(11)  Find  the  present  value  of  an  annuity  of  $1,  paid  w 
times  per  annum,  and  continuing  for  m years,  allowing 
compound  interest  at  the  rate  of  q per  cent,  per  annum  ; 
and  prove  that,  as  n is  indefinitely  increased,  this  present 

1 — 

value  continually  approaches  the  limit  “ 

(12)  A monthly  instalment  of  SIO  has  2 years  1 month 
to  run,  what  sums  must  be  paid  at  once  to  reduce  the  period 
six  months,  money  being  worth  one-half  per  cent,  per 
month  ? 

(13)  A mortgage  of  $4000,  interest  at  5 per  cent,  per  an- 
num, payable  half-yearly,  has  17  years  and  8 months  to 
run.  Find  its  present  value,  interest  10  per  cent,  per  an- 
num, payable  half-yearly. 

(14)  If  two  sums,  Sj,  S2,  due  at  times  be  paid  to- 

gether at  an  intermediate  time  t,  t being  determined  from  the 
equation 

+ S2R-^2  _ 

Show  that  whichever  mode  of  payment  be  adopted 

(1)  At  any  antecedent  period,  the  present  values  are  the 
same  ; 

f2)  At  any  subsequent  period,  the  amounts  are  the  same  ; 

to-  At  the  intermediate  time  of  payment,  the  interest  of 
the  sum  overdue  is  the  discount  of  that  not  due. 
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CVBK  ROOT. 


The  extraction  of  the  cube  root,  by  the  ordinary  rule,  is  a 
troublesome  process,  seldom  used  and  easily  forgotten.  The 
following  process  is  much  simpler  and  more  easily  remem- 
bered. 


Let  a be  an  approximate  value  of  the  cube  root  of  N,  so  that 
I^N  = a -f  X being  very  small  ; 
then  N = (a  -f  x)^  = + Ba^x  -t-  Bax^  + 

a3  -p  Bax  [a  + x],  nearly,  since  x is 

small. 


First  suppose  N = -h  Ba^x\ 

N-a3  , 

3a2  ’ 

N + 2a3 

and  j.,  \ X — — rj— ^ — ; 


N -t-  2a3 

therefore,  more  nearly,  N = + Bax  ’ 


N - a3 

and  * = 

and,  therefore,  ]^N  = a -I  ar 

^ 2N  + gs.^ 

N + 2a3 

Suppose  we  wanted  to  find  the  ciibe  root  of  any  number  N . 
In  the  first  place  we  find  some  nmnber  a whose  cube  is 
somewhere  near  the  given  number.  Then  the  fraction, 

2N  + a3.^ 

N -f  2a3  ^ 

will  be  a nearer  approximation  to  the  cube  root  than  a itself 
was.  When  we  have  found  this  value,  we  can  take  this  as 
a and  repeat  the  process. 


Thus,  to  find  the  cube  root  of  241 ‘804867,  we  observe  that 
216,  the  cube  root  of  6,  is  nearest  to  241.  Hence  the  first 
value  of  a is  o. 
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Cherefore, 


2N  + a3 

N + 

699  G08734 
673-804367  ^ 

4197  -636404 
673  804367 


= 6 -23,  very  nearly. 

On  trying  6 -23,  we  find  it  is  correct. 


Gx.  (1).  Find  tlie  Cube  Root  of  47, 
The  nearest  cube  to  47  is  that  of  4. 


Hence, 


2N  + 

N + 2a^ 


•a 


94  + 64  . 

” 47  + 128  ^ 

_632 

_ 2528 

“ W 

= 3 -61,  nearly. 

Next,  take  3-61  for  a,  and  substitute  in  the  formula, 
and  we  get  3-6088261,  which  is  correct  to  seven  places  of 
decimals. 


Ex.  (2).  Find  the  Cube  Root  of  10. 

In  this  case, 

20  + 8 _ 

^ X 2 

10  + 18 

= 2-153. 

;^ext,  substitute  2 "15  instead  of  2,  and  we  get 
20  + 9-938375 

w 

10  + 19-876750 
= 2-1544346, 

wnich  is  correct  as  far  as  six  places  of  decimals.  This  method 
has  also  the  practical  advantage  that  an  error  of  work  gets 
corrected  at  the  next  trial 


ANSWEES 


(3) 


p2 


M 

(0)  J-’s  share  is 


Exercise  I. 

(5)  22 '5  years,  nearly, 

PR6+C 


Ra+6  p Ra+c+  Rb-i 

(7)  5 per  cent.  (8) 

log.  6 


loe.  2 


(10)  1 = 20 


log.  e 


log.  {mn  — m + n)  — log.  mn 
(11)  17  '67  years. 


(12)  6708'471.  (13)  125  years,  nearly.  (14)  ^3600. 


(1)  ,$706. 66^ 
(4)  $900. 

(6)  3fl. 

(8) 


Exercise  II. 

(2)  $13585. 


(3)  $19.50. 


a + r 


B — A 

(5)  100 — - — per  cent. 

A 

(7i  - 6R^-'\ 

(9)  11  ’463  per  cent.  (10)  1^  years. 

Exercise  III. 

(I)  At  simple  interest,  $2237.77  ; at  compound  interest, 

$2173.10.  (2)  $802.42. 

(3)  $16606. 66f.  (4)  $2199.95. 

(.5)  $7360.08;  $6404.74;  $2901.83.  (6)  $3000  56. 

150 '76  drR'* 

1 - (l-04)-30  ^ ^ R«-l’ 

(9) 

(II)  - 1 1 - — — i , is  1 Merest  of  $1  for  1 yeai. 

(1  +i)”‘"  J 


(12)  $53.63. 


(13)  $2422.85. 


W.  J.  Gage  & Co.’s  Pfhlications. 


Hug’hes’  Canadian  History  Primer. 


A Primer  on  Canadian  History  for  students  j)rei)ariiig  for  exami- 
nation. By  .Jas-  L.  Hughes,  Insin-otor  of  .Schools,  Toronto.  Price 
20  c-  ents.  The  plan  of  this  little  primer  is  as  follows 


1.  The  history  is  divided  into  periods  in  accordance  with  tlie  great 
national  changes  that  have  taken  place. 

2.  The  history  of  each  2)ei'iod  is  given  topically  instead  of  in 
ohronologic.al  order. 

:5.  Examination  questions  are  given  at  the  end  ot  e:>ch  chapter. 

4.  Examination  papers,  selectefl.  from  the  official  examinations  of 
the  ditferent  pro^^nces  are  given  in  the  AppendLx. 

5.  Student’s  review  outlines,  to  enable  a student  to  thoroughly  test 
his  own  progress,  are  inserted  at  the  end  of  each  chapter. 

6.  Specdal  attention  is  paid  to  the  educational,  .social  and  commer- 
cial progress  of  the  country- 

7.  Constitutional  growth  is  treated  in  a brief  hut  comprehensive 
exerci.se. 


This  little  work  has  been  prepared  at  the  request  of  Rev.  Bishop  Vin- 
cent, President  of  the  Chatauqua  Literary  and  Scientific  Circle,  for 
publication  in  New  York,  and  is  issued  by  the  Canadian  Publisher 
in  response  to  a demand  for  an  aid  in  revieicinf/  and  /o?*  ex- 

aminations. It  is  not  intended  to  fill  the  place  of  an  exhaustive  treatise 


on  the  subject,  but  it  contains  in  s 
membered  by  students 

Admirably  arraiijged. 

This  is  a condensed  and  admir- 
ably arranged  vidimus  of  Canadian 
History.  Itis  topically  arranged, 
and  hears  evidence  throughout  of 
the  hand  of  a skilful  and  advanced 

educationist.— IVit- 
ness,  Hal  if  ax. 

An  excellent  scliool  manual. 

I tis  a mere  skeleton , bu  t the  plan 
laid  down,  if  filled  in  with  due  at- 
tention to  historical  perspective  in 
the  treatment  of  events,  would 
make  an  excellentschoolmanual  ot 
Canadian  History,  a work  that  is 
much  needed.— 7’m’onto  Globe. 


ysteniatic  order  the  points  to  be  re- 


Of  si>eeial  value  to  .students. 

We  consider  it  well  adapted  for 
our  schools.  The  primer  will  be  of 
special  value  to  students  preparing 
for  E n tranc  e Exam  i n a tion  s to  H ign 
Schools  or  Collegiate  Institutes. — 
Catholic  Record. 

It  is  the  best  Avork. 

It  is  the  best  work  extant  on  the 
subject.  I shall  be  pleaded  to  re- 
commend its  use  by  students  in 
Aiodel  .Schools,  or  any  other  schools 
with  which  I niay  be  connected. 
J.  McFaui.,  Inspector  of  Schools, 
St.  Catharines. 


\V.  J.  Gage  & Co.  s Publications, 


Gag’e’s  New  Topical  English  and  Canadian 
History  Notes. 

This  little  Primer  is  prepared  to  cover  the  Public  School  History 
Course  in  English  and  Canadian  History,  and  is  printed  so  as  to  furn- 
ish a number  of  blank  leaves  to  allow  students  to  make  additional 
notes.  Price  25  cents. 


Leading  Fealure.s. 

1.  The  Notes  are  arranged  Topically  under  such  headings  as  best  indicate 

the  True  Growth  of  tlie  nation. 

2.  The  Progress  of  the  People,  the  Struggle  for  Freedom,  the  Establish 

ment  of  Representative  Government,  and  tlie  Development  of  Edu- 
cation, Literature  and  Religion,  are  given  more  prominence  than 
wars. 

3.  The  Colonial  Extension  of  the  British  Empire  is  briefly  outlined. 

i.  The  whole  History  is  Classified,  so  that  the  Rclationshiits  of  the  Great 
Upward  Movement  can  be  understood. 

5.  The  arrangement  of  the  Notes  makes  it  Easy,  Definite  and  Thorough 

Reviewing,  perfectly  simple  without  a teacher. 

6.  The  Notes  supply  an  Admirable  Preiiaration  for  the  study  of  larger 

histories,  and  the  best  means  for  Clearly  Remembering  what  has 
been  learned  from  them, 

7.  Amj)le  space  has  Ijeen  left  for  Additional  Notes,  to  be  written  by  the  stu- 

dent. 

8.  The  Notes  can  be  used  in  connection  witli  any  History,  and  are  intended 

to  Stinuilate  the  Further  Study  ol  the  imixjitant  subject  with  which 
they  treat. 

By  llie  use  of  lliis  Note  Bo«>k 

1.  Time  is  Saved  to  teachers  and  pupils. 

2.  Success  at  Examinations  ma<lc  more  certain. 

3.  Interest  is  -Awalvcncil  in  the  study  of  History. 

4.  A simple,  definite  Method  of  Stu, lying  Histoi y Is  revealeo. 


AV.  J.  (rA(iK  & Co.’s  Pimi.lCATlOxNS 


Prof  Meiklejohn^s  Text-Books  on  English  Lans:uage. 


Adopted  for  use.  in  JIcGill  University^  UTontreal. 

Adojded  in  IHUlfor  use  in  the  University  of  New  Brvvsv-irl'. 

Adopted  in  iShlfor  use  in  the  Prince  of  Wales  Colleye,  ]\  I. 

1‘ rescribed  in  Pitrj  by  Board,  of  Education  for  use  in  the  Piddir 
and  Iliyh.  Schools  of  the  Province  of  Quebec. 

Prescribed  in  IStrj  by  Board  of  Fjlucation  for  exclusive  'use  in 
the  Public  and,  itiyli.  Schools  o.f  New  Brunsivick. 

P resc ribe.d.  in  1HU2  by  Board  of  Kdncation  for  use  in  the.  I’ublic 
and  Hi(jh  School s of  B ritish  Columbia. 


The  English  Language. 


Its  Orammnv,  Histoiy,  aii'l  Ijiteraturo.  1>y  J.  M.  D.  Mkiki.k.joiin, 
St.  Andrew’s  Univer.sity.  Enlarged  with  Exercises  and  Addi- 
tional Analysis.  Crown  Svo,  47  ) I’rice  fl.2.5. 

Tlie  iMvst  >vorK  of  (!j<*  Kind. 

The  ffi'cat  success  which  lias  attended  the  tirst  Ainerican  edition  of 
Professor  Meiklejohn's  English  Language— its  Grammar,  History,  and 
Literature,  is.  of  itself,  an  e^ddence  of  the  high  merit  of  the  work.  I have 
examined  it  very  carefully,  and  consider  it  the  host  work  of  the  kind,  in 
every  respect,  nowin  use. — Hiram  Corson,  Professor  of  English.,  Cor- 
nell' U niversity. 

dt  yT  EIKLE.JOHN’S  ENGLISH  LANGUAGE  contains  in  470  pages 
lY  I the  four  parts  decrihed  below,  and  the  price  is  only  si. ‘.*5.  Parts  I. 

and  II.  are  also  bound  in  a volume  by  themselves,  to  which  are 
added  3'!  jiagcs  of  questions  on  the  preceding  text,  price  75  cents.  History 
of  the  Language  (Part  III.)  bound  alone,  3 ) cents.  Literature  (Part  IV.; 
bound  alone,  15  cents.  This  book  is  adapted  to  Colleges,  High  Schools, 
Colle.giate  Institutes,  Tcachei’S  Examinations,  and  Civil  Service  E.xami- 
nations. 

It  is  readable  in  style;  omits  insignificant  details;  and  treats  all 
salient  features  with  a master's  skill,  and  with  the  utmost  clearne.ss  and 
simplicity.  The  Four  Parts  are  made  up  as  follows 

I.  A concise  and  accurate  resume  of  the  principles  and  rules  of  Ihig- 
lisli  <,irainiiiar,  with  some  interesting  chai)tei'S  on  ’Word- 
Itiiildiiig  and  Itcrivaf  ion,  including  an  historical  dictionary 

of  Kools  and  IJranchcs,  of  MOrds  0<‘rivcd  from  Names 
of  I'ersons  or  <if  Places,  and  of  Xl  osals  IHsgiiised  in 
I'orm,  and  Mord.s  tircally  C'lianged  in  .^leaning. 

II.  Thirty  pages  of  practical  instruction  in  i'omposilion,  I’araiilmis- 
Ing,  Versiiicalion,  and  l‘nnclnaf ion. 


AV.  J.  Gage  & Co.’s  Publications. 


III.  A History  of  I5u>  lAi'Jclisli  f.aii$!iia;£0,  giving-  the  sources  of  its 

vocabulary  and  the  story  of  its  grammatical  changes,  with  a 
table  of  the  Lniidiiiark.s  in  the  history,  from  Beowulf  to 
Tennyson. 

IV.  An  Outline  of  the  Ili.story  of  English  and  Anieriean  Eitera" 

tnre,  embracing  Tabular  Yiov.s  which  give  in  parallel 
columns— 

(a)  the  name  of  an  author ; 

(h)  his  chief  works  ; 

(c)  notable  contem])orary  events ; 

(rZ)  the  century  or  decade. 

The  book  will  prove  invaluable  to  the  teacher  as  a basis  for  his  course 

of  lectures,  and  to  the  student  as  a compact  and  reliable  statement  of  all 

the  essentials  of  the  subject. 

A New  Gpammar  of  the  English  Tongue. 

Si^ecially  prepared  for  High  School  work.  With  Chapters  on 
Composition,  Versification,  Paraphrasing-,  and  Punctuation.  Being 
Parts  I.  and  II.  of  “The  English  Ijauguago,”  with  G 1 pageg  of  E.ver- 
cises  and  Examination  Questions.  Crown  .Svo.  Price  75  cents. 

A Short  History  of  the  English  Language. 

Being  Part  III.  of  “ The  English  Language.”  Crown  8vo.  Price 
30  cents. 

An  Outline  of  the  History  of  the  English 
Literature. 

Being  Part  IV.  of  “ The  English  Language.”  Crown  Svo.  Price 
15  cents. 

English  Grammar  for  Public  Schools. 

Being  ]iart  of  Meiklejohn’s  “ English  Language,”  pages  1 to  115. 
with  E.vercistjs  and  Appendix  on  Composition.  Price  25  cents. 

A Short  Grammar  of  the  English  Tongue. 

For  Public  School  course..  This  work  gives  the  most  im])ortant 
grammatical  notions  in  the  clearest  and  simplc.st  way  ; and  also  pro- 
vides 25  I E.xen-ises,  wiU;  Ap)iendix  in  English  Comiwsition.  Crown 
Svo,  17  ; pp.  l’ri<-e  -’. 


AV.  J,  Gage  & Co.’«  Puhljcations, 


Hughes’  Mistakes  in  Teaching*. 

By  Jamks  1j.  Hikiuep,  Inspector  of  Piil)lic  Scliools,  Toronto. 
Ihis  work  discusses  in  a terse  manner  over  one  liinulred  inislakes 
commonly  made  by  untrained  or  inexi)erienced  teaclKU's.  i’rice  i 
cents.  The  mistakes  are  arranged  under  tlie  following  h«ads  : — 

.Misinkes  in  School  lljiiiagciiiciil, 

.IlisGilics  ill  IMscipli ii<‘. 

'>Iisls!kcs  ill  .>lcllio4l. 

Ili.slakc.s  ill  .llaiiiici'. 


Adopted  by  State  University  of  Iowa  as  an  Elementarii  ]lnok  for 
use  of  I'eacliers. 

Adojjted  by  a larya  number  of  Vnunty  Sujyerintendents  in  the  United 
States  to  he  used  in  conducting  Teachers’  Institutes. 

Recommended,  fur  use  of  Teachers  by  the  Cotincil  of  Public  Instruc- 
tion, Quet>ec. 

Recommenced  for  use  of  Teachers  by  the  Council  of  Public  Instruc- 
tion, Prince  Edivard  Island. 


Kiiiiiiciitly  iM-actical. 

“Eminently  practical.  Most 
readable  book  for  teacher  that  we 
have  seen  lately.” — Teachers’  Ad- 
vocate, Pennsylvania, 

iHaiiy  vaInaS>!c  .suggestions. 

“We  know  of  no  book  of  the 
.size  that  contains  so  many  valu- 
able suggestions  for  teachers, 
young  or  old.”  — Educational 
Journal  of  Virginia. 

|•|‘actical. 

“ It  contains  more  hints  of  practi- 
cal value  to  teachers  than  any  book 
of  its  size  known  to  us.”— Ohio 
Ed uca  fio na  I Mo)i th  I y. 

It  contains  gooil  sense. 

“ It  contains  good  sense  and  wise 
counsels  to  teachers.  All  young  I 
teachers  will  find  the  book  a help  , 
in  their  work— one  of  the  best  to  i 
lie  had.” — Educational  Weelcly,  | 
Chicago. 


I A teachers’  looking  glass. 

“ It  might  with  profit  lie  read 
aloud  at  teachers’  meetings  every- 
where, in  fact  it  is  a sort  of  Teach- 
ers’ I.ooking-Glass.”— /iar??(3.s’  Ed- 
ucational Monthly. 

A nsefnl  volniiie. 

“We  advise  every  teacher  to  in- 
vest bd  cents  in  the  iiurchase  of  this 
useful  volume.”— iVe?e  England 
Journal  of  Education. 

For  yoniig  teachers. 

“For  young  teachers  I know  of 
no  book  that  contains  in  the  same 
compass  ^so  much  matter  directly 
bearing  on  their  work,  and  c,a])able 
of  being  immediately  utilized.— 
Ho.\.  M.  A.  Newei.e;  State  Supt. 
of  Education,  in  Maryland.  School 
Jo7(rnal. 

Seiisihlc  anil  Fraetieal 

“It  is  sensible  and  practical.’ 
—School  Pulletin,  Syracuse,  N.Y 


Attention. 


How  to  Secure  and  Retain  it.  By  James  L.  Hue; ties.  Inspector 
of  Public  Schools,  Toronto.  Second  Edition.  Price  aO  cents. 

Keiileie  xvifii  valnahic  hints  and  iiraelieai  suggest  ions. 

“Replete  with  valuable  hints  and  practical  suggestions,  which  are 
evidently  the  result  of  wide  experience  in  the  schoia.stic  profession.”— 
The  School  and  Univer.sit y l\lagazine,  London.  England. 


W.  J.  Gage  & Co.‘>  Publications. 


Gag-e’s  Practical  Speller. 

Authorized  by  the  Council  of  Pzihlic  Instruction,  Quebec. 

Authorized  by  the  Council  of  Public  Instruction,  Manitoba. 

Authorized  by  the  Council  of  Public  Inst  ruction,  British  Coltimbia. 

Azdhorizedfor  use  in  the  Schools  of  North  AVe.st  Territories. 

Azithorized'for  zise  in  the  Schools  of  Neiv  B runszcick. 

Is  used  in  a number  i f the  best  Schools  of  Ontario. 

Is  used  laryely  in  the  I’rovince  of  Nova  Scotia. 

A series  of  graded  lessons  suitable  for  high  and  i)id)Iie  scliools, 
with  words  in  general  use,  with  alibrcviations,  etc-.,  words  of  similar 
pronunciation  and  different  spelling,  a collection  of  the  most  ditlicnlt 
words  in  the  English  language,  and  a ninnber  of  literary  selections 
which  may  Ixi  used  for  dictation  lessons  and  committed  to  memory  by 
the  pui)il.  together  with  Latin  and  Greek  roots,  affixes  and  jtrelixes 
most  frcciuently  found  in  the  Public  School  Keader.  looth  thousand. 
Price  30  cents. 

^■^HE  old-fashioned  Spelling  book  has  been  discarded  by  teachers  gen- 
orally.  Many  valid  objections  were  properly  urged  against  its  use 
and  it  passed  away. 

Entire  dependence  npo;i  oral  sizelliny  ma\"  abso  be  fitly  styled  a method 
of  bye-gone  days.  Unfortunatcl}'  foi  the  old  spidling  boi)k.  it  was  asso- 
ciated with  all  the  folly  and  weakness  of  “oral  spelling-,"'  and  this  i>artly 
accounts  for  its  rcjeclion. 

What  have  the  reformers  given  as  a substilute  for  a siicller  V They 
took  our  bread  and  hive  gix-en  in  return  but  a slonc.  The  bread.  c\cn 
though  a little  stale,  was  much  more  wholesome  than  the  stone.  In  Can- 
ada, jiarts  of  the  lessons  to  be  found  in  the  Keaders  are  t.ike;.  a.s  du-tation 
lessons,  and  the  jiupils  tire  turned  loo.se  on  .society  to  shock  it  by  their  bad 
spelling-,  and  di.sgrace  the  schools  which  fht^y  atleiukrd  and  in  which  they 
should  have  been  lauglrt.  The  Readers  do  not  contain  all  the  word.s  boys 
and  girls  will  have  to  spell  in  life,  and  if  they  did,  the  les.sons  ai-e  not 
arranged  in  proju-r  form  for  spelling  lessons.  Oidy  a com])aratively  small 
[)ortion  of  the  Readers  can  be  written  from  dictation  in  school.  Bad  as 
were  the  old  spellers  they  were  inlinitely  better  than  nothing.  This  fact 
is  now  recognized  in  Gi-eat  ISritain  and  the  United  Stiites,  in  both  of  which 
countries  many  valuable  spelling  books  have  recently  been  i.ssued.  That 
these  were  necessary  in  England  is  clearly  shown  by  the  fact  that  at  a 
recent  Civil  Service  Examination  “ no  less  than  l.HBl  out  of  failures 
were  caused  by  bad  spelling.” 

A in-act‘eal  dictation  Speller  is  clearly  a noce.ssity,  and  this  work  has 
been  prepiired  to  sup])ly  an  obvious  want  in  tb.e  i)rogrammc  of  Canadian 
schools.  The.  claim  to  the  nanu!  “ lu-actical  ” is  based  on  the  fact  that  it  is 
not  a mere  collection  of  thousands  of  “long-tailed  words  in  o.fty  and 
ation,”  but  contains  a gi-aded  sei-ies  of  lessons  to  teach  the  pupils  the 
proper  spelling  of  the  words  all  have  to  use. 


W.  J.  Gage  & Co.’s  Publications. 


Gag’e’s  Practical  Speller. 


A sii|MM*i4tr  >V4»rK. 

The  “ Practical  Si)cller”  is  a .su- 
perior little  work,  and  should  find 
Its  w;vy  into  eviu’y  jiublic  school. 
'I'ho  plan  is  injrenions  and  for  anight 
I know  may  he  orifrinal. — .1.  S. 
Caksox,  Inspector  r.S.,  Strath- 
roy. 

.Iiisl  tvliiit  is 

The  “ Practical  Speller  ” appears 
to  he  Just  what  is  wanted.— Rkv.  W'. 
PiLo  r,  Siiyt.  Church  of  Knyland 
Schools,  St.  Johns,  Neiofound- 
land. 

I*ar(iciilarly  i»Ioa.s<Ml  >viMi  il. 

I am  particulary  pleased  with  the 
arraiif^emeut  of  exercises  and  the 
choice  of  words  in  every-day  use. 
as  well  as  the  hif>ii  character  of 
many  of  the  literary  .selections.  As 
a hand  book  both  for  oral  spelling'' 
and  dictation,  the  hook  merits  a 
place  in  every  school.-  — G.  D. 
Pr.ATT,  B.  A.,  [nspertor  P.S.,  Pic- 
ton. 

\vvy  suitable. 

“ It  is  very  suitable  for  the  object 
in  \iiiw.”— Canada  Presbyterian. 

Is  a iieeessity. 

“ The  ‘ Speller  ’ is  a necessity 
and  we  have  seen  no  book  which  we 
can  recommend  more  heartily  than 
the  one  before  ws,.”— Presbyterian 
Witness,  Halifax. 

lorreef  bloii<Iiii}S  systoiii. 

As  a rule  masters  follow  only  the 
dictation  plan,  hence  there  can  be 
little  doubt  that  the  notoriously  had 
spellina:  on  the  part  of  the  most  stu- 
dents of  the  present  day  is  due  to  a 
nefrlect  of  the  oral  method.  .-V  cor- 
rect blendinsr  of  the  two  .systems  is 
arrived  at  in  this  work. -Sam. 
Toronto  Coll.  /^ist. 

Mcll  pleaseU  willi  il. 

I am  well  pleased  with  it.  I en- 
dorse everv  word  in  the  preface.  I 
would  like  to  see  it  introduced  in 
overv  school.— N.  M.  Campuell, 
Il.lt , Co.  Elgin  Model  School. 


Xo  i nlcs. 

Amouir  the  many  advantajres  this 
text  book  possesses  above  all  others 
with  which  I am  familiar,  is  the 
noteworthy  fact  that  it  contains  nut 
ffi  single  rale  for  spell  hit/.— W.  D. 
Mackenzie,  .M.D.,  I.P.S.,  Parrs- 
boro,  N.S. 

SiiiipHicily. 

The  “Practical  Speller”  in  an 
admii-able  work  : its  arran«ement 
and  simplicity  commend  itself  to  all 
teachers  as  a text-book,  and  to  all 
others  who  are  desirous  of  aciiuir- 
iii”-  a thorous-h  knowlcdf>'e  of  this 
most  important  liranch  of  education. 
— J.  H.  Foude.  II. M.,  Central 
School,  Sherbrooke,  Que. 

Adiniriible  w«>rK. 

I consider  it  an  admirable  little 
work.  'I’he  chapter  on  Similar 
Sounds  is  a particularly  valuable 
one.— Howard  A1t:ri!.vy,  Prin. 
Academy,  Neio  Glasgow,  N.S. 

KccoiiiiiicikI.s  il. 

I am  much  jileased  with  it  I like 
the  plan  of  s;a'adinfr  the  lessons,  and 
also  the  classiipa-  of  words  pertain - 
inf?  to  certain  trades,  professions, 
etc.  I have  found  it  very  useful  in 
dictation  e.xercises.  Have  recom- 
mended it  to  several  teachers.— E. 
.1.  L-XY,  Prin.  Academy,  Anna- 
jioiis,  N.S. 

<'oiul»iii:ilioii  of  excellencies. 

The  groupinp:  of  words  in  com- 
mon use,  the  reviews,  the  dictation 
exercises  and  literary  selections  are 
all  admirable,  and  form  a condii na- 
tion of  excellencies  not  surpassed  in 
any  book  of  the  liook  of  the  kind 
that  I have  ever  met  with.— A.  C.  A. 
Doane,  I.P.S.,  Barrington,  N.S. 

li:xe«‘lleiil  work. 

I can  truly  say  I think  it  a very 
excellent  Avork.  The  preface  is  very 
valuable  both  for  teachers  and 
pupils,  and  if  it  could  be  generally 
introiluced  into  our  .schools,  I have 
no  (louht  that  the  results  AA’ould  Ite 
satisfactory.— Prof.  J.  F.  Tufts, 
Wolfville  Colleae,  N.S. 


W.  J,  Gage  & Co.’s  Puhlicatioxs. 


Hamblin  Smith’s  Arithmetic. 


A treatise  on  Arithmetic  by  J.  Hamisi.ix  Sirrni.  M.A.,of  Gonville 
and  Cains  College,  and  late  lecturer  at  St.  Peter’s  College.  Cambridge. 
Adapted  to  Canadian  schools  by  Tiios.  KiKKt.AXD,  M..A..  Principal 
Normal  School.  Toronto,  and  W.m.  Scott,  B.A..  Mathematical  Master. 
Normal  School,  Ottawa.  Eighteenth  edition.  Price  00  cents. 

AtUlwrized  for  use  in  the  Schools  of  Ontario. 

Authorized  for  use  in  the  Schools  of  (Quebec. 

Authorized  for  use  in  the  Schools  of  ^eic  Brunsictch% 

Authorized' for  usein  the  Schools  nj  P i nice  Ediccird  Island. 
Authorized'fo r e:rrlusive  use  in  the  Schools  of  E ova.  > cotta. 
Authorized  for  e.vcl  u.sive  use  in  the  Schools  oj  Ma  nitoba. 

Authorized  for  exclusive  usein  the  Schools  of  British  Columbia. 
Authorized  for  r.rclu.sive  usein  the  Schools  of  Isewfoundlam.. 


Kirkland  & Scott’s  Arithmetic. 


An  Elementary  Arithmetic  on  the  Unitary  System  intended  as  an 
introductory  text  book  to  Hamblin  Smith’s  .Vrithmetic.  by  Tiios. 
Kikklaxix  M.A.,  Principal  Normal  School.  Toronto,  and  Wm.  Scott, 
B..A.,  Mathematical  blaster,  Normal  School,  Ottawa.  Three  hundredth 
thousand.  Price  2.1  cents. 

Authorized  f or  e.vclusive  use  in  the  Schools  of  y ova  Scotia. 
Authorized  for  exclusive  use  in  the  Schools  of  Manitoba. 
Authorized'for  exclusive  usein  the  Schools  of  British  Columbia. 
Authorized  for  exclusive  use  in  the  Schools  of  yewfoundland. 
Authorized  for  use  in  the  Schools  of  (ftiehrc. 

Authorized'for  use  in  the  Schools  of  Ontario  [prior  to  issue  of 
Government  Text  Book' J. 

Kirkland  & Scott’s  Arithmetic,  French  Edition. 


Edited  by  U.  E.  .-ViiCH AMn.VT"T/r,  Su])erintendent  of  French 
Schools,  .Montreal.  For  use  in  French  schools.  Price  21  cents. 


Key  to  Hamblin  Smith’s  Arithmetic. 


Or  the  solution  of  the  most  difficult  exercises  and  examination 
papers  in  the  Canadian  edition  of  Hamblin  Smith’s  Arithmetic,  by 
Tiios.  KinKi.AXi),  M.A.,  Principal  Normal  School,  Toronto,  and  Wm. 
Scot  t,  B.A.,  Mathematical  Master,  Normal  School,  Ottawa.  Prepared 
for  the  ase  of  private  students  and  teachers.  Price  .$2,00, 
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